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? PINPOINT radar guidance system 
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“ROVING REPORTERS” with no strings attached! 


Here's airborne radar wit! responsibility — developed by GAC for 
unattended operation. Light t and compact, this GAC equipment is 
transistorized and miniatu stow away handily in missiles, drones, 
balloons, as well as mar ft. Unlike attended radar, these “no-hands” 


radars provide presentat nore reliably interpreted— they're not 
colored by an operator ’ bservations. With each component built 
to optimu ibility leve sirborne radars are geared to operate for 
long periods in any weat it requiring adjustment. GAC has the 
specialized skills to meet eeds— whether for accurate guidance, 
reconnaissance or surveilla »f, write Goodyear Aircraft Corporation, 
Dept. 916AW, Akron 15, OF 


Lots of good things come from nity 
Dye Providing all 3 
weapon system ski/l/s 


kron, Ohio 


. Large slip-ring assembly 





Twelve-foot diameter dish of WSR-57 “Stormfinder” radar. System operates at S band, has 250-mile range, 500 Kw output 


Now being delivered to the U.S. Weather Bureau 
are WSR-57 weather detection radars. Each unit 
covers 200,000 square miles, tracks storms, 
identifies rain, snow and fog. This equipment 

is designed and produced by Raytheon. 


RAYTHEON COMPANY, WALTHAM, MASS. 


EXCELLENCE IN ELECTRONICS 





AVIATION CALENDAR 





Nov. 14-15—Quarterly Regional Mecting, 
Assn. of Local gy Airlines, 
Olympic Hotel, Seattle, Wa 

Nov. 14-16—National  . National 
Acronautics Assn., Indio, Calif 

Nov. 14-17—Sixth Annual Conference on 
Magnetism and Magnetic Materials, New 
Yorker Hotel, New York, N. Y 

Nov, 14-18—Flight Safety Foundation’s 13th 
Annual International Air Safety Seminar, 
in cooperation with Aviation Crash In 
jury Research, Phoenix, Ariz 

Nov. 14-18—Western Engineering Confer 
ence and Exhibit, American Society of 
Tool and Manufacturing Engineers, Me 
morial Sports Arena, Los Angeles, Calif 

Nov. 14-19—Annual Convention, Air Line 
Pilots Assn Carillon Hotel, Miami 
Beach, Fla 

Nov. 15-16—Symposium on Enginecring 
Application of Probability and Random 
Function Theory, Purdue University, La 
fayette, Ind 

Nov. 15 oa th Annual Mid-America 
Electronics Conference, Institute of Ra 
dio Engineers, Hotel Muchlebach, Kan 
sas City, Mo 

Nov. 15-17—36th Mecting, Aviation Dis 
tributors and Manutacturers Assn, 
Riviera Hotel, Palm Springs, Calif 

Nov. 15-17—Air Force-Navy-Industry Pro 

pul on Systems Lubricants Conference 

inclassified Hilton Hotel, San Antonio 

Nov. 15-18—Annual Meeting, Executive 
Board of the Flight Engincers Interna 
tional Assn. (AFL-CIO), Sheraton-Atlan 
tee Hotel, New York, N. Y 

Nov. 29—General Freight Traffic Manage 
ment Semmar for Army, Navy Aut 
kor md Marine Corps transportation 
person : the Southwestern Traffx 
Kegion, Adolphus Hotel, Dallas, Tex 


‘Cheated on page 6) 
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SANELEXN 


Payroll and sividend checks at more than a 
10,000 an hour, ©. 


inventoried items at 1,000 per minute. 


Bank statements at 16 entries per second. 


The proven reliability of Anelex High 
Speed Printers has made them the 
standard equipment which is designed 
into the systems of most leading ee 


manufacturers. 


f ther information, write or telephone 


ANELEX CORPORATION 


SEWAY ST., BOSTON 14, MASS. 
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PENNY PINCHER 
FROM WICHITA 


One of many new ways the Air Force will save 
money this year: Cessna U-3B To join the Air Force soon, 


the new utility transport U-3B has a proud heritage to live up to. In 314 years with 
USAF, its predecessor, U-3A, has become known for its businesslike practicality 

in moving personnel swiftly, easily, on little notice. And even more, for its highest 
in-commission rate and lowest operating cost of any plane in the Air Force today. 


Job of the new U-3B: not just to live up to the heritage, but to improve on it. 


Military 
Division 


WICHITA, KANSAS ~~" 


World’s most experienced makers of utility military aircraft 
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AVIATION CALENDAR 


(Continued from page 5) 


Dec. 5-8—1 5th Annual Meeting and Astro- 
nautical Exposition, American Rocket So- 
ciety, Shoreham Hotel, Washington, 
D. © 

Dec. 6-8—Annual Meeting, National Avia 
tion Trades Assn., Oklahoma-Biltmore, 
Oklahoma City, Okla 

Dec. 12-15—Atomic Industry Exhibition, 
California Masonic Memorial ‘Temple, 
San Francisco, Calif., concurrent with 
the Atomic Industrial Forum's Annual 
Conference (Fairmont Hotel) and the 
American Nuclear Society's Winter Mect 
ing (Hotel Mark Hopkins) 

Dec. 13-15—Tenth Annual Eastern Joint 
Computer Conference, Hotel New Yorker 
ind Manhattan Center, New York, N. Y 

Dec. 17—24th Wright Brothers Lecture, 
Natural History Bldg., Smithsonian In 
stitution, Washington, D, C 

Dec. 26-31—127th Mecting, American As 
sociation for the Advancement of Science, 
New York, N. Y 

Dec. 28-30—Seventh King Orange Inter 
national Model Plane Meet, Miami, Fla 

Jan. 9-11—Seventh National Symposium on 
Reliability and Quality Control, Belk 
vue-Stratford Hotel, Philadelphia, Pa 

Jan. 9-13—International Congr md Fx 
position, Society of Automotive Engi- 
nee Cobo Hall, Detroit, Mich 

Jan. 16-18—Seventh Annual National Meet 
ng, American Astronautical Society, Dal 
la Tex 

Jan. 23-25—29th Annual Meeting, Institute 
f the Acronautical Scien Hotel Astor, 
New York, N. Y. Honors Night Dinnet 
Jan 24 

Feb. 1-3—Second Winter Military Ele 
tron Convention, Institut { Radw 
I nginectr Biltmore Hotel. Lo Angcles 

Feb 1-3—Solid Propellant Conterence, 
American Rocket Society, Salt Lake City 

Feb. 15-17—International Solid-State Ci 

Conference, Institute of Radio En 
University of Pens lvania mM 

ind Sheraton Hotel. Philadelphia 
5-9—Sixth Annual Gas Turbine Con 
md Exhibit. Ameri im Society of 
i] Engineers, Shorcha Hotel, 

D. ¢ 

nd Sym posit } n | ngin t 
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Un t f Pennsyivania, Philad 
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Raytheon’s Advanced Systems for Mauler... 
Operational in ANY Mobile Surface Environment 


Mauler is the United States Army’s new auto- 
matic-firing air defense system under development 
by Convair/Pomona, Convair Division of General 
Dynamics Corporation. It will be highly mobile and 
will track targets and launch missiles on the run from 
virtually any position. 

Raytheon provides the Mauler System’s self- 
contained Detection and Fire Control Radars. These 
radars are capable of directing missiles against multi- 
ple targets and of fast redirection of fire. Raytheon also 
supplies Mauler’s Acquisition Radar and Target Data 
Processing Components. For these systems and com- 
ponents, Raytheon has developed advanced miniatur- 
ization techniques. 


Mauler radars are the most recent example of 
Raytheon reliability in extreme environments. They 
are an outgrowth of Raytheon pioneering in the 
development of detection and fire control radars for 
the Sparrow, Hawk, and Tartar weapons systems. 

For any mobile surface requirement, Raytheon 
offers proven capability in design, development and 
manufacture of reliable radar systems. 


For DIRECTOR OF MARKETING, 
complete Equipment Division, 
information, Dept. M-1, Raytheon Company, 
write: West Newton, Massachusetts 


RAYTHEON COMPANY 


EQUIPMENT DIVISION 
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TO MAKE A SYSTEM MOBILE...... 


ee onli — 








Progress in Systems packaging... fev the Missile Age 


Dip into this versatile brainpower pool 
. and you'll come up with the answers 


virtually any problem in systems 


CRAIG ENGINEERS packaging 
Example: a problem in housing mobile 

HEAD UP THE MOST i002! ssi ou production speciass 

COM PLETE SYSTEM Ss ment of light weight, high strength alumi- 

PACKAGING SERVICE 

YOU’LL FIND... 


num shelters, vans and trailers (like our 
famed Helicop-Hut, for instance) for 
mobile air transportable ground support 
electronic systems. 


Example: a problem in components for 
mobile systems? Our men in this depart 
ment specialize in such hardware as 
telescoping antenna masts, transit cases, 


MASS PRODUCTION FACILITIES ENGINEERING AND RESEARCH SERVICES TESTING 








DEEP WATER FLOTATION 


spare parts boxes, equipment racks or 
cabinets, or you name it. 


Example: a problem in systems installa- 
tion? The service: layout and installation 
of complete systems, through final check- 
out for maximum mobility and reliability, 
including all cabling, shock and vibration 
isolation, human engineering, environ- 
mental control and testing. 


Example: a problem in systems relia- 
bility? Testing is a speciality at Craig. In 
addition to regular testing techniques and 
procedures, special tests are developed 
to insure equipment reliability, supported 
by complete and accurate test data of 
all kinds. 








TESTING: THERMAL SHOCK CHAMBER 





yy, 








Example: a problem in fabrication... 
or research? Craig's engineering design 
and development staff will work on it 
Staff also provides a highly unique 
‘fabrication research service Their 
work with aluminum, foamed plastic, and 
epoxy adhesives for lightest weight and 


highest strength may well prove helpful SY STE M S | N ¢ 


RIMACK ST. LAWRENCE, MASS. - TELEPHONE: MUrdock 8-696] 
The Results: whatever your systems oempesipneatlts. 


packaging problems, we can wrap them Craig’s capabilities br HIN DALLAS, TEXAS LOS ANGELES 45, 


" ' chure will be sent on he 6300 North Central Expresswa CALIFORNIA 
up for you, either in whole or in part, or request. Write to Dept 1028 C W EMerson 1-5522 ” 6214 W. Manchester Ave 


as a supporting service to your plan of Ad ii SPring 6-0025 
operations. Years of specialized knowl- Business syst and equipment are another Craig specialty through 
edge in the field of systems engineering LeFeby tion, Cedar Rapids lowa—8 Craig subsidiary 


is an excellent reason to rely on Craig. 


COMPLETE SYSTEMS PACKAGING TELE AN INTROL TOWERS HELICOP-HUTS AWAITING DELIVERY 


MOBILE GROUND SUPPORT EQUIPMENT 

















UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS WRITE AVCO/NASHVILLE TODAY 


Avco/, Nashville 


Three stories high.. 
the FPS-26 

tells a story of 
Avco/Nashville 
radar capability 


Now in production at Avco/Nashville is 
a huge reflector for the Air Force’s FPS-26 
height-finder radar. Researched and devel- 
oped by Avco’s Electronics and Ordnance 
Division, the entire FPS-26 stands three 
stories high. The reflector, made of high- 
rigidity, low-weight honeycomb sandwich 
construction, is housed in a radome 50 
feet in diameter. 

In contrast is another radar reflector 
also made by Avco/ Nashville. It is a small, 
highly developed, carefully finished reflec- 
tor for Mach 3 military aircraft. It is made 
of Avcomb stainless steel honeycomb. 

These two reflectors indicate the range 
and scope of Avco/Nashville’s capabilities 
in the field of radar reflectors as well as 
other structures with high-strength, light- 
weight materials. 

In its large plant in Nashville, Tennes- 
see, Avco/Nashville has specialists ex- 
perienced in the design, tooling, and con- 
struction of radar antennas or reflectors. 
It also has facilities for producing pedes- 
tals for large radars 

Conventional radar antennas and those 
of sandwich construction are all within 
the demonstrated engineering and pro- 
duction capability of Avco/ Nashville. 

Inquiries about radar structures are in- 
vited from prime contractors. Write to: 
General Marketing Manager, Nashville 
Division, Aveo Corp., Nashville, Tenn. 








TAPCO ANALOG 
OMPONENTS 


For airborne equipment 


Tapco analog components have been proved in various classified 
aircraft and missile applications. The Tapco line includes: 


@ Position Servos e Tracking Computers 
e Velocity Servos e Data Conversion Units 
@ Miniaturized Servo Amplifiers + Arithmetic Computers 


Transistorized 
Servo Amplifier 


PERFORMANCE DATA: TRANSISTORIZED EIGHT-SPEED 
SERVO (illustrated at left)—Speed Range: From | to 2.5 rpm. 
Speed Tolerance: +0.2% over temperature range of 50°F to 
85°F. Angular Vibration Tolerance: 5 x 10-5 radians double 
amplitude. Acceleration: Zero to maximum speed within 0.2 
seconds. Transition time: Speed change time within 0.1 
seconds. Torque Output: 100 oz. in. with 15 watts input. Higher 
torque available with increased power consumption. Power 
Requirements: |(0.0 watts steady rate. 18 watts peak during accel- 
eration or speed change. PHYSICAL DATA-Size: 10%” x 7%” 
x 84%". Weight: 5% Ibs 


Eight-Speed, 
Eight-Position Servo 


For ground support equipment 

All Tarco GSE analog computer components use MIL-approved 
PRs tC OR ORE ee ee parts for highest reliability. Modular construction of these com- 
ponents allows compact assembly on chassis. The Tapco line 
includes: DC Operational Amplifiers, Servo Amplifiers, Buffer 
Amplifiers, Electronic Modulators, Position and Rate Servos, 
Vector Servos, Aircraft Dynamic Simulator, Coordinate Convert- 
ers, Special Multipliers and Dividers, Ballistic Computer. 


PERFORMANCE DATA: DC OPERATIONAL AMPLIFIER— 
Gain: 10° open loop at 0.01 cps. Drift: Less than 100 micro-volts. 
Linearity: +.1% of input voltage. Input Power: 25 watts. Out- 
put Voltage: +85 V DC—SOK Load, +40 V DC—8K Load. 
Noise: Less than 100 micro-volts. PHYSICAL DATA-—Size: 4” 
x 8%” x 2”. Weight: 9 oz 


PERFORMANCE DATA: AC SERVO AMPLIFIER —Gain: 
Open loop 60,000. Gain: With external feedback 10,000. Input 
Impedance: Greater than | megohm. Frequency Response: To 
40 cycles. Input Power: Approx. 40 watts. Output Power: Approx. 
6 watts. High Impedance Servo Motor Output. PHYSICAL 
DATA: Size: 5” x 7” x 3%”. Weight: 11 oz. 


Computer Servo Chassis 


For further ir tion, write on your company letterhead to: 


TAPCO GROUP EXPORT REPRESENTATIVE TAPCO GROUP 


LL Fre Thompson Ramo Wooldridge Inc. 
eta eer. Aw.1.1160 * CLEWEAND 17, OHIO 


DESIGNERS AND MANUFACTURERS FOR THE AIRCRAFT, MISSILE AND SPACE, ORDNANCE, ELECTRONIC AND NUCLEAR INDUSTRIES 
8 





New 
Ways To See 
Fire... 


Another 
example of how 


Fenwal has developed two advanced methods of find- 
ing fire or overheat faster in aircraft and missiles. 

Fenwal’s FIDO (Fire Inspection Device Optical) 
permits a pilot to visually monitor potential danger 
areas from a remotely located control panel. He merely 
looks into a tube containing FIDO’s optically oriented 
glass fibers to see the hidden area. Or, FIDO can be used 
by launching crews to check out blind areas in missiles 
and rockets. [mage resolution is as fine as use demands! 

Fenwal’s Surveillance Detector sees fire or overheat 
that may occur in large volumes, eliminating the 
‘*misses’’ that may be present when point or line detec- 
tion is used. It operates photoelectrically and is sensitive 
either to the first flicker of a flame or to heat radiation. 
It is “blind” to daylight and even the direct rays of the 
sun it ‘‘sees’’ only the potential danger! 

These advanced Fenwal safety devices are the end 
products of long and continuing research. They comple- 
ment Fenwal’s established capabilities in unit and con- 
tinuous detectors, and explosion suppression. A Fenwal 
engineer will gladly supply details. FENWAL INCORPO- 
RATED, 1211 Pleasant Street, Ashland, Massachusetts. 


DETECTS TEMPERATURE... PRECISELY 





NO DISTORTION OF THE FACTS 


“SCOTCH” BRAND Preeision Reels 
stack up well. 
thread smoothly 


IN INSTRUMENTATION, it nearly goes without 
saying that your choice of reels ‘s as important 
as your choice of magnetic tapes. You can’t afford 
any distortion of the facts you deal with—so why 
not give your “ScoTcH” BRAND Tape the best 
running mate—a “SCOTCH” BRAND Precision Reel. 

While most drop outs come from dust or other 
contaminants on the tape surface, the next most 
significant factor is related to improper handling. 
Dents or creases in the tape backing, damage to 
tape edges caused by uneven winding, too much 
tension on the tape at the end of a pass—all of 
these affect performance. Any stresses which ex- 
ceed the yield point of the tape can cause a perma- 
nent set—a physical distortion which in turn leads 
to the attenuation or loss of important signals. 

Precision is no empty word when applied to the 
“SCOTCH” BRAND reel. Every detail—design, mate- 

and production techniques — grows out of 
s of careful research and testing by the same 
3M research teams who have continually led in 
levelopment of magnetic tapes. 
SCOTCH” BRAND Precision Reel is ma- 
-d of aluminum. Its unique design offers 
ixXimum protection 
st tape damage from 
lling, while greatly 
ing the moment of 
exerting less stress 
ps and starts. Because 
flanges are precision 
chined, they can be held 
fine tolerance—thicker 
e hub, thinner toward 
m. These closely 
f d, tapered flanges 
guide the tape into a 
smooth, even stack. Tape edges are kept perfectly 
a Tit d 

[hreading up is easy on you and the tape. The 
“SCOTCH” BRAND reel employs a precision ground 
neoprene ring instead of a threading slot which 
can cause distortion of the inner turns of tape. To 
thread up, you simply start a turn of tape on the 
take-up reel. The neoprene ring, moreover, acts 
as a cushion for the innermost tape layers and 
guards against distortion from winding pressure 
and expansion-contraction stresses. 

nge apertures are reduced to the minimum 
compatible with the need for observation and 
threading—giving further protection to tape and 
¢ rigidity to the reel. Compare—as the 
moment of reel decision approaches, a look at all 
the facts should lead you to come out in favor 
of “ScoTcH” BRAND Precision Reels. 

Your 3M Representative is close at hand in all 
major cities—a convenient source of supply and 
information. For details on reels and tape con- 
structions, consult him or write Magnetic 
Products Division, 3M Co., St. Paul 6, Minnesota. 


and the Plaid Design are registered trademarks of 3M Com 
6, Minnesota. Export: 99 Park Avenue, New York, N.Y. In 


Jon, Ontario. © 1960 3M Co 


SCOTCH BRAND MAGNETIC TAPE 


F : iN TRUMENTATION 
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WHERE GESEARCH (5 THE KEY TO TOMORROW 
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Purolator 
hites! === 








Sixty five Purolator filters perform vital functions on the fluids. In each case, the Purolator filter is designed specifi- 


Boeing 707, Boeing 720, Douglas DC-8, Convair 600 and cally for the job 
Convair 880. Do you have an engineering development in mind that 


Purolator filters form an integral part of such missiles as the 
Hawk, Polaris, Jupiter, Atlas Terrier and Hound Dog 
In fact, we filter all fluids vital to the proper operation of 


aircraft rockets — be they air, fuels, lube oils, or hydraulic 


mn | PUROLATOR 


for Every Known 
PRODUCTS, INC. 


would benefit by filtration? We're the world’s largest, most- 
diversified maker of filters. In some cases, one of our more 
than 2,000 units will do the job. If not — we'll design and 
make a filter that will. Let us know your requirements. 


Fluid RAHWAY, NEW JERBEY. AND TORONTO. ONTARIC, CANADA 





IAI The major mission of reconnaissance specialists and phot terpreters is frequently that of resolving into essence 


galaxies of unassimilated visual information for consequent military and tific purposes. The Westwood Division's IA! system 
of information acquisition and interpretation \inks advanced electronic te es with the superior visual sensing qualities of pho- 
tography to acquire, record, transmit, process, integrate, enhance, and—« y important—interpret intelligence information which 
heretofore has defied .neaningful analysis. Inquiries will be given imme attention. Scientists and engineers wishing to join in 


this advanced work will receive every consideration. Westwood Division LE Houston Fearless Corporation, Los Angeles 64, Calif. 





803248109468326905 
90s 2673 8013 5789561895 4355783293108358 25950 




















a 





30 KW 


gas- stabilized 


materials-testing 
plasma jet 
12,000 F-20,000 F 


test environment 











SERVICE | 


... MINIMUM 
COST 


You name it... we'll stamp it... 
exactly in accordance with the specs 
and degree of quality and finish you 

require. And we'll save you 
money on any quantity one to 
a million through the four 
Services described at the right. 


It all adds up to a distinctive Service 
in Stampings. Special equipment, 
toolings and techniques, many 
unknown to ordinary stamping shops, 
have been perfected since 1913. 

The savings are passed on to you! 


Want more details? Stampings 
Folder No. 4 contains helpful 
information for ordering most 
economically. Send for it. 





METHOD 





No tooling needed 
when you order just a 
few pieces. Economical 
for prototypes or ex- 
periment. 








SHORT RUN 
METHOD 





Perfect for “more than 
a few”, but less than 
production quantities. 
Temporary tooling, 
simple dies and special 
presses keep costs 
down. 














py oe 





Applies only when 
quantity, tolerance, size 
and contour factors 
justify our standard 
production method 
and/or nominal die 
charges. 








“WATCH DOG" 
SERVICE 














All repeat orders are 
screened and re-evalu- 
ated os to specs and 
quantity—then the 
Method best for you is 
used. A routine pro- 
cedure—and the gain 
is yours. 








SPACERS 

SIDE PLATES 

TAB WASHERS 
LOCK WASHERS § 
METALLIC GASKETS §f 
BRAZED ASSEMBLIES | 
SPECIAL REELS 
SHIMS 

ELECTRONIC CHASSIS 
MS CLAMPS 

BENCH ASSEMBLIES 
ROCKER ARMS 





Taimpoungs DIVISION | 1) CONVERSIONS 
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THE LAMINATED SHIM COMPANY, INC. 
5111 UNION STREET, GLENBROOK, CONNECTICUT 
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He designed a 
new interchange 
for radio traffic 


This AMF engineer, part of an 
AMF-U.S. Army team, solved the 
problem of traffic delays and personal 
danger in manual re-connection of 
jumpers when interchanging R.F. 
transmitters and antennas. 


His solution is a push-button-op- 
erated, coaxial crossbar switching 
system, using vacuum switches for 
circuit selection. A typical system 
consists of 4 transmitter inputs, 7 
antenna outputs plus a dummy load, 
ina 4x8 matrix that can be mounted 
in a 19” rack. It can be controlled 
locally or remotely over any type of 
communication network having a 
bandwidth of at least 200 cycles. 


AMF’s coaxial crossbar switching 
system provides 100% flexibility in 
circuit path selection and accommo- 
dates power levels as high as 500,000 
watts and frequencies up to 30 mega- 
cycles. It allows 100% utilization of 
all transmitting equipment. Stubs 
are automatically eliminated 


To insure f -safe operation, 
power is required for the vacuum 
switches on/y during change of con- 
dition. Selection rate: 1 per second. 
Operating transmitters are safety- 
interlocked to insure a load. There 
are no hazards from open wires or 
inadvertent application of power to 
dead-lined antennas 


Single Command Concept 


AMF'’s imagination and skills are 
organized in a single operational 
unit offering a wide range of engi- 
neering and production capabilities. 
Its purpose: to accept assignments 
at any stage from concept through 
development, production, and serve 
ice training...and to complete them 
faster...in 


* Ground Support Equipment 

¢ Weapon Systems 

« Undersea Warfare 

* Rada 

* Automatic Handling & Processing 
¢ Range Instrumentation 

¢ Space Environment Equipment 
«Nuclear Research & Deve lopment 


GOVERNMENT PRODUCTS GROUP, 
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A cross-section of disciplines directed toward Space Technology Leadership 

The technical staff at Space Technology Laboratories is the free world’s most experienced group devoted exclusively to advances in 
the civilian and military applications of space technology. @ Among STL’s strengths is a versatile capability created by a cross- 
section of the scientific and engineering disciplines. This enables the technical staff to anticipate and solve new problems in every 
area of space technology from fundamental research to complex hardware design and fabrication. @ Today, STL’s growth and 
diversification are opening up exceptional opportunities for outstanding scientists and engineers. Their talents and training will 
bring strength to, and gain strength from, an organization devoted to a single purpose: constant advancement of the state-of-the-art 
in the exploration and understanding of space. @ STL invites the outstanding scientist and engineer to investigate the dynamics of 


a career in this atmosphere of Space Technology Leadership. Resumes and inquiries will receive meticulous attention 


SPACE TECHNOLOGY LABORATORIES, INC. P.O. BOX 95005A, LOS ANGELES 45, CALIFORNIA 


a subsidiary of Thompson Ramo Wooldridge Inc 


Los Angeles * Santa Maria * Edwards Rocket Base * Cheyenne 5 / 
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EDITORIAL 





Gathering Storm Over Space 


One of the major issues confronting 


ind the S87th Congress will be cffective reorganization 


the nation’s space program. The Space Act of 1955 


was admittedly a hurried answer to the challenge 
the Soviet Sputnik For that time, it did about 
best possible job of getting a U.S. spa 

gram under way quickly as a significant 
Ilowever, the vears that have passed 
sccn som tarthing technical progr 

] ind some equally startling misunder 


te p political levels of the future dividends to b 


noOmwMgs 
in both civil and militarv ficlds from the 
advance of space technology, 

Although the military services had be 
in developing the basic ingredients for 
research long before the first Sputnik, the admunistrati 


CCll we | 

effective space 
} 1 } 

panic that developed in the post-Sputmk cra tem 


i 
porarily shut the door on this effort in favor of trving 
to sell space under the basically false prem 
pace research must be under civilian auspi 
to promote a slogan of space for pcaccful 
\s a result, the space ball was handed off 
created National Acronautics and Spa 
tou c na civilian sweep toward t] 
purpose 
It is now apparent that the fir 
spa te prescrv¢ the peace lie 
and use of operational satellite 
tions, cat varning and reconnai 
that these arc obviously functions 
rather than of NASA. It is als 
, 1. | 


irc alread ipphications of spa 


mercial purpos uch as communications 
television, that mav not properly be the fun 


government agency such as NASA but belong in the ar 


of private enterprise. Indeed, many corporations are pt 
ing hard for the opportunity to develop spa 


' 


Proper Role for NASA 


Phu now apparent that the ongin nceept of 


NASA as handling the total U.S pace cftort was a 


' erstandabl 
n 1958. and that another basic look at U.S 
} 


urgently required. Both commercial an 


rather hortsighted outlook, ilthough und 


organizations fecl strongly that it is their fun 
rate various types of useful spa ten 
he role of NASA should be shrunk to that of 
ind exploratory rescarch with much the same func 
in relation to space technology that its predecessor, 
he National Advisory Committee for Aeronautics, per 
med in serving the needs of both military and civilian 
ition so successfully for more than 40 years 
It is unfortunate that the NACA leadership, which 
had been so successful in working effectively with the 


military services and civil aviation in basic research and 
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the new President 


ypment, was ignored at the top of the 
re is little doubt that ignorance of these 
hips with the military and industry 
the effectiveness of NASA as much a 
ittempting to shift from a_ research 
operating agency 
n growing resentment in industry of 
ward technical bureaucracy. There 
tary over NASA's attempt to duplicat 
ilreadv flourishing space research organi 
ims and NASA's lack of research pro 
upporting development of urgent! 
pace systems. Some of these misgi 
d by legislators in both Houses who 


} 


followers of the space problem 


Military-NASA Battle Looms 


uly a rapidly widening gulf between 
nilitarv services that see operational re 
c, particularly the Air Force. There 
the horizon that the militarv services 
singly determined to air their prob 
before Congress in an effort to shake 
| as unnecessary technical shackles in 
vital development programs aimed 
tems. It is also evident from some 
pearing on the space scope that the 
may be pursuing a far broader and 
1s program than the tempo envisioned 
f NASA 
ave avoided some of these pitfalls with 
yroach to its military and industrial 
clopment of space technology. But 
rse, the agency appears headed for a 
these former partners over who will 
pace programs of the future 
too much to expect that either the 
nik Vanguard approach or the hasty 
sions would produce an effective long- 
effective management of space tech- 


nt of a new President and a new Con 
nounting pressures for development of 
systems as the most promising warning 
regressive intentions, it appears to be a 

take a basic new look at all of the 
S. space program with a view to how 


i 
organized to meet our national goals 


high priority exercise of this nature 


cellent prospects ot producing 1 morc 


h to these problems, stimulating a faster 


ind vielding larger dividends in th« 
f space for both military and civil 


—Robert Hotz 


21 





with basically new design features 
offering basically better performance ! 


Here is important news for hydraulic design engineers. The Cornelius Company 


is pleased to announce development of a new line of hydraulic motors and pumps 
that are lighter, more efficient and more compact. The exclusive, new high energy, 
low friction design of this equipment is possible because of Cornelius inventions 
Nine U.S. and foreign patents covering these products have been issued to date 


oe pee Bg Be ee If you have unsolved problems in hydraulic motors and pumps or are not 
Aero Hydraulics equipment; in entirely satisfied with the performance you are now getting from your present 
cludes installation infor- eauipment, be sure to investigate these new Cornel oducts. These new 
mation, specifications and per quipment, e to investigate these ne ornelius produc ese ne 
formance data. Write today Cornelius pumps and motors can be tailored to meet your system requirements 


Pioneers in Pressure Systems for Flight 





a 
THE COMPANY 


AERO DIVISION 
554-39th Avenue N. E. » Minneapolis 21, Minnesota 





Qualified individuals will find excellent opportunities available in Cornelius engineering and sales departments 





WHO'S WHERE 


In the Front Office 


Dr James Roscoe Miller, a director. Gen 
ral Dynamics (¢ wp New York, Dr. Millet 
pre sident of Northwestern Universits 

Kenneth G. Farrar, a director, Dougla 
Aircraft Co., Inc., Santa Monica. Mr. Farrar 
ntinw " i president-manufacturing 
Dr. M. Edmund Ellion, president, and 
Dr. Melvin Gerstein, vice president, Di 
namic S we Corp., South Pasadena, Calif 
1 subsidiar f Marshall Industries 
Robert 

nanager, Budd Electronics, In Long 
Island Citv, N. Y., a subsidiary of The Budd 
Co., and Jerome L. Strauss, senior c pr 

nf 





Young wesident and genera 


Gorham Brigham, Jr., direct 
¢ president and treasurer, E-psco, In 
bri Ma \} Ares G. Bogosian 
f t lp Advanced Con pt I 
ring Organizations 
Arthur H. Hausman, vice president a 
direct f researcl \impe ef tT] Red 
vood City, Calif ding Walter | 
Selsted , president-engincerin 
Richard B. Houghton 
’ ; thy (Calif 
, \ i 
Forbes Morse } 
let 
Mf NI tin ss | 
i | tro Ni D) 
Armand 1. Audette 
factur d August C. Kircher 
gn and lopment, A 
¢ | N voru.. ™. 
Howard A. Bond 
_ + SIE D 
t i] 
Oscar Ahlers 
I 


\ 


- 
ding ( Thorpe Thompson 
Rov Heldenbrand 
t ] Louis Polk, Jr 
Lt. Col. Ralph P. Slater, dir 
r \ | Research | 
. ind Des nt 
sang Col. Morgan Goodhart 
Mel White, f r deputy di 


; ; 


Honors and Elections 


Jacques Allez 
f Fran has | n 

derat \ 
\) Dr. W 


Muri of. rland 
len Jean Bleriot 


; ted tt 
K. Vickers 
eine Tect 
\u f Cor 
ATC Councilor from industn 
limmic Mattern, pioncer aviator, ha 
ted president of the OX-5 Club 
W. Prichard Jones, British acrona 
tica? scientist, has been appointed Visiting 
Jerome Clarke Hunsaker Professor of Act 
nautics at the Massachusetts Institute of 
lechnology 
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INDUSTRY OBSERVER 


P Design proposals for 


~ 


++ 


vehicle have been subm 
Douglas and Conva US 
tudies of the vehicl 

pa AW Oct 

> Marquardt is studying th 
phere and liquefying it for 


feasibility study of perturbati« 


eS! if liquid 
Sale 
prope 1] 


in 
} 


Mot 
> Bocing Airplane Co. is 


Space Administration invol 
Minuteman as a launch vel 


PI) 


> Air Force plans to contin 
aware of VIOL technica 


next generation Tactical Air ¢ 


requirement. Some VTOI 


will be spent for internal USAI 


> \I 


> Bell Acrosvstems Co. ha 
craft companies Messerschn 


a multi-engine supersonic V TO! 
firms were briefed recently on Bell's progress 


Representatives of the Germ 
with the D-ISSA, a Mach 


stage 
»\ 


h 


( 


P Douglas may join Piaggio t 


Italian company would man 
Douglas would run the sak 


> | 


> Three N ASA U2s shippe 
Air Station, Atsugi, Japan 


> Fleet of disarmed S 
ther data The 
rs, including M 


if the Space Plane manned, winged 
Force by Lockheed, Republic, Boeing, 
to get $20 million in Fiscal 1962 for 
both within the atmosphere and in 


2] 


inique of scooping oxygen out of the atmos- 


rage as a propulsion oxidizer as part of its 
» ramjets (AW Aug. 1, p. 78). 


urged for the 2,500 mi Polaris 
trong Navy prejudice against liquid 
technical irgument that the range 
lids within the current size 
rojet-General, Bell, Reaction 

torable liquids for the A3 


ting a study for National Aeronautics and 
possible adaptation of the solid propellant 


e for space probes. 


ending enough money to keep the Air Staff 
opments, despite the decision to base the 
ymand fighter on a supersonic STOL design 

vill be spent for company studies, the rest 


tudies. 


invited to join the group of German air- 
Heinkel and Bolkow—which is developing 
fighter for the West German air force. 


STOL fighter design now in the mockup 


new thermo-clectri 
} 
than anv previously 


Re s¢ irch 


porte d by 


te i nguyt! r meri 


velop and market a light executive aircraft. 
ture the airplane to keep costs down, and 


flort in the U. S and Europe. 


d to make its first unmanned flight 
OF-104 is flown through the drone sys- 


tests at Palmdale, Calif 


the U.S. from their base at the U. S. Naval 
v in hangar storage at Edwards AFB, Calif. 


nbers is used by Aeroflot to gather 
it 11 of the largest Soviet commercial 


Tashkent, Kiev, Irkutsk and Kha 











NEW ACHIEVEMENTS IN SPACE have been made by Bendix “Reaction 
Jets” which helped put capsules in orbit, steer them, and recover them. Now 
we Offer the ‘Free Reaction Sphere” which is a new automatic pilot concept 
for interplanetary flight. Bendix has also developed highly reliable radio 
receivers and transmitters, using our “Selective-Redundancy”’ principle, which 
open a new era in space communications. These are programs offering new 


careers for better engineers and scientists. 


BENDIX SYSTEMS DIVISION by. eg 


ANN ARBOR, MICHIGAN 











Washington Roundup 


‘Revolutionary’ A “revolutionary” third-generation nuclear weapon that will make massive-deterrent 
; _ atomic and hydrogen bombs and warheads obsolete has been designed but is not being 
Nuclear Weapon developed because of the voluntary U.S n weapons testing, according to former 
Atomic Energy Commissioner Thor FE. Murray 
This weapon is “primarily anti-personnel in destination and effect,” lending itself 
to “a new tvpe of nuclear strategy that ld be more narrowly military in character,” 
Murray said 
It is the first departure of nuclear weapons technology from the straight line toward 
massive megaton weapons, and | lifferent from the H-bomb as the H-bomb 
was from the Hiroshima-ty pe A] 
Since this weapon would not create suicidal hazards for the country that emplovs it, 
first to possess it will posse nent that is not possible. in the case of 
destruction we ipons “World nst the use of the older weapons would 
the third-generation weapor | of strength and the massive weapons 
mbol of weakne Murray 
In the two-vear hiatus since the U.S. ended weapons tests, the Soviet Union 
ibly has act lv developed n ev along the lines of the new 
mu ISSu that thev hav reliminary tests of the new ‘fantast 
weapon,” Mur iid. “Such test lv have been carried on without detection.” 
Because of this, “our whole stationary nuclear establishment may well be no more 
than a Maginot line, behind whicl llusory securitv,”” Murray said 
Existence of “conceptual design of this new weapon that would have been 
carried to the testing stage by nov t for the moratorium was revealed in Murrav’ 
econd open letter to presidential t hn F. Kennedy and Richard M. Nixon 


. rf J 
1 neither had come t t 1¢ basic issue in the matter of nuclear 


‘ 


ubli lence r tanding of the essential danger created 
urrent test moratorium ntrol policies that surround it.” 
Murray urged both men to mak 2 more exact consideration of technological 


} | } 
th itions ft tn 


Space Surveillance Acceleration of the Rover nuclear rocket program (see p. 32) is being attributed 
partly to pressure from Sen. Clint who has been critical of its progress 
fi ne tin id partly to th iterest of the House Science and Astro 

naut nmittee. NASA’ ff Atomic Energy Commission’s success 

wit! ersions of tl Much of the reactor work is done at 

AFC's I Alamos, N. M.., laborat rson’s home state. 

Senate's Committee on Acronautical and Space Sciences is more interested in 
possible duplication between NASA \ir Force in booster development, particu- 
] ’ large solid ro Let 

No formal investigations are expected before Jan. 1 unless a notable Russian 


; 1) 4 onere ' ; ; vn 


she onrsend teat 


Sen. Stuart Symington has no desire to become Secretary of Defense if the Demo- 

vin the White Hou The M tor is a former Air Force secretarv and 
ecialist in fense legislative aff 

Symington’s support of Sen. John F. Kennedy fer President after Symington himself 

lost a bid for h arty s nominat to believe that he would get the defens« 

post. But Svmington savs he pr in the Senate, where he can help push 


Ds 


it pr 


Russia has blocked another attempt to penetrate the mystery surrounding the 
latest Soviet air for urcraft 

National Acronautic Assn. proposed that publication of pictures of record-breaking 
aircraft in the Federation Acronaut ternationale bulletin be required. This was 
in attempt t vinter Russia signations when it claimed new aircraft 

rd 

But Russia’s FAI member, the Central Aero Club, said many record-breaking 
planes do not belong to the club S t government would not permit releas¢ 
f the pictures. FAI adopted a nt making publication of the photos 


Phony Soviet Labels 


option i] 


Federation Acronautique Internationale will hold its 1961 general conference at 


Brasilia, the new capital of Brazil 
—Washington Staff 
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Orbit Launch, Rendezvous Studies Sought 


Marshall Center 


asks 


projects; program involves manned space platform. 


proposals for 


By Edward H. Kolcum 


Washington—Feasibility of launching a manned spacecraft to the moon 
from an earth orbit and of automatic orbital rendezvous systems will be 


studied in related National Aeronautics and Space Administration contracts 


to be awarded within the next few weeks. 


Industry proposals for the separate six-month studies are being solicited 
The cost-plus-fixed-fee study contracts are 


by Marshall Space Flight Center 


expected to amount to several hundred thousand dollars. Deadline for bids 
and proposals for 


on the study of orbital launch oj 
rendezvous studies are due Nov. 21 


Stud 


Purpose of the orbital launch 


is to establish design criteria, manpowcr 


needs, cost, scheduling and conceptual 


data for a manned tat 
which manned 
;, 


lunar spacecraft can be boosted 


| 
landing and 


lunar 
escape trajector 

Studies are to be based 

f Atlas Agena B, Centaur 
C-2 for ystems 

rbit 

Rendez US | 

tailed definition 
nethod fo: 

f a chasing pavload with 
Atlas Agena B is th 
he used for carth 
tem must have potential f 
be compatible with the Sat 


NASA hopes th 


teyry 


launching 


target 


launch 


indirect traje 


verify preliminary tl 
Marshall which 


tary flights ar 
sooner than 
directly from 
hrect earth i 
used in Pioneer 


tractive only for 


Orbital Launch Requirements 


The advanced 


tion foreseen by NASA 


t on f 
which spa craft 
] 


ilso for a satcll 


orbDita in 


t require nt n 


tion from 
launched, but 
plex of orbiting 
tions, reconnaissance and 
tems. 

In the 
launch-from-orbit 
ing for detailed 
cific areas 
© Propulsion, 
ind recommendations for so 
in_all-chemical propulsion 
either an all-nuclear or a 
nuclear system. Requirement 
for design criteria and prom 


uie-at oot 
weather CO 


pecinc itions f 
NASA 


} 
inmaivsi in ! 


WOrk 


study, 


defining probl 
luti 


ipproaches for these engine 
¢ Vehicle design concepts f 


26 


erations 1S 


space station from 


Nov 


launched from orbit with a lunar pa 


load, and equipment arrangement 
: 


orbiting launch platform for a 


nission using nuclear, chemical 
1uclear-chemical engines 

e Cost and time estimates to desigt 
build and test 


ment, including the orbital laun 


, 


i great range 


h f 


lity, spacecraft, equipment to sustain 
orbital 


complex and 
s of the three typ 


permanent 
launch vehicl 
considered 
e Numbers of carth-launched p 
ind firing rate to put the equipmer 


uming that robot mech 


into orbit, as 
nisms can be 


loads 


used to mancuver pat 


six-month 


of the 
lunar 


ind 


of cquip 





Satellite Launch Ship 

Washington—Navy will ask funds for 
a satellite launching ship in its Fiscal 
1962 budget request. Several companies 
have proposed such ships, and Navy also 
has made its own studics. 

Feasibility of launching relatively large 
rockets from shipboard was demonstrated 
years ago with the firing of liquid propel 
lant Viking research vehicles. For satellite 
work, Navy probably would depend on 
solid propellant —_ boosters possibly 
launched from a tube in the deck of a 
converted ship in much the same way 
that Polaris missiles have been launched 
in tests from the USS Observation Island 

In a speech Navy 
League New York Council dinner, Vice 
Admiral W. F. Raborn, Jr., head of the 
Polaris Special Projects Office, said that 
‘much outer space activity will call for 
seaborne tracking and re 
covery on the basis of geography alone.” 
His original statement that Navy “‘has 
already authorized an astronautic ship, 
mect 


prepared for a 


launching, 


to be commissioned next year to 
such needs” later was changed to say 
that Navy “has plans for” such a ship, 
and to delete reference to a commission- 


ing date. 











out and 
into an cs 


¢ Time to assemble, check 
launch the orbital system 
cape trajectory using the three propul- 
ion systems 

e Schedules for the entire program and 


rate to integrated 


sy 


launch meet an 
schedule 

¢ Manpower requirements for orbital 
issembly of the launch facility; for as 
sembly, checkout and launch of space 
craft with lunar payloads; for assembls 
nd checkout of equipment to prepare 
the pavload for launch; and for sus 
tained operations of the launch facility 
ind associated satellites in the complex 
Biomedical largely unknown 


rf 
mnarginal in ¢ ng knowledge are to 


eas 


be identified 
Thi study 


assumes that adequate 
rth launch facilities wall be 


{ uilal le 
sustain the program, and that nucl 
will be available bi 
pact launched 
of nuclear svst 


mw 


Study Emphasis 


Because primary 

| ! on problems of launching 

orbit, the study do 

requirement for « 
sts of 


ind the bital ta 


oonieetea will 
cinpid 1s Mi 
from 
transportation 


msideratio 


1 Haney 
' 
sf ible 


re ¢ 
ie 


ina 


road goa f the stud 
© I'stablish payload design in cnoug! 


lctail so that it can be used as a basis 


writing hardware 
@ Develop three-dimensional trajectory 


haset 


spec incation 


equations to describe motions of 
ind target from orbital injection to com 
pletion of Mathematical 
equations will include an error analvsis 
@ Outline a rendezvous research and de 
velopment program, including number 
ind type of vehicles required, launch 
payload funding and earliest pos 
in which flight tests can be 


rendezvou 


rate, 
sible time 
made 
Primary mission of the first test flight 
will be demonstration of the rendezvous 
techniques using an automated system 
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for both coarse and precision (docking) 
mancuvers. Mechanical design of target 
and chaser requires that they be boosted 
out of orbit once they are connected 
to demonstrate the value of rendezvous. 
With Atlas Agena B booster, the pay- 
loads will be lifted into a near-earth 
synchronous orbit with 94-min. period. 
Study assumes that variable thrust 
engines will be available, and that the 
chaser payload will carry active rendez- 
vous propulsion 
Study of the rendezvous maneuver 
will center around these three phases of 
chaser payload flight 
e Main stage cutoff, including param- 
cters for deviation errors of ascent 
guidance and fuel economy. Statement 
is sought of the optimum altitude, range 
to target, velocity and direction of 
vclocity in a direct ascent trayectors 
Cutoff parameters for best fuel economy 
are to be calculated in an _ indirect 
rendezvous where the orbit of the chaser 
must be phased with target orbit 
eCourse maneuver, requiring three- 
mal equations describing chaser 
to target, and equipment 
transmit homing data for 
ction. Precise attitude con- 
ign is called for, with 
of nozzle size, number, 
ind burning characteristics 
will be made of coarse 
equations and hardware and 
ind fuel cost will be deter- 
mined 
e Docking maneuver, in which mechan- 
m of the contact arrangement 
| and evaluated, hardware at- 
tidance appraised and contact 
ittitude and relative velocity 
he 


endezvor 

be propulsion burning 
effects on the target, and 
NASA has specified 
rements must be such 
net equipment m 
to be a mplished 

ring ! 
These ty idies are among 14 fu 
ture proj being funded by Marshall 
AW Oct. 3, p. 32) for the current fiscal 


inder a $3.1 million authorization 


Navy Plans to Begin 
. ry” . 
Polaris A2 Testing 
Washington—Navy and Lockheed 
ll beg testing the 1,500 naut. 1 
Polaris missile fron 
Ila., this month 
ment flight testing of the 
m Al, which has in 
than 50 launching 
mplete. It has included 12 
ubmerged launchings from the fleet 
hallisti nissile submarines George 
Washington and Patrick Henry 


1 
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First Photo Shows Agena B Second Stage 


Discoverer XVI topped by Agena B—first time this second stage has been used on any 
boost vehicle—was successfully launched at Vandenberg AFB Oct. 26 but second stage 
failed to separate from Thor booster, and orbit was not achieved (AW Oct. 31, p 34). 
Agena B contained a special expe nt consisting of external lights for optical tracking 
by camera stations of Smithsonian Institute's Astrophysics Observatory. Agena B thrust 
is 15,500 Ib., length is 25 ft., comy 1 with basic Agena vehicle length of 19.2 ft. Weight 
with full fuel load is 15,500 Ib. a nst previous Agena full fuel weight of 8,500 Ib. 


m of the submarines 
Britain and the U. S. recently revised 
ir agreement on the basing of USAI 
raft there to give Britain a stronger 
in controlling the types of flights 
This was a direct outgrowth of 

ind RB-47 incidents 

s charged that basing of Polaris 
nited Kingdom territory could 
lvement with other powers 
Harold Macmillan said 
the fullest possible con 


ubs in Scotland the U. S. on use of the 


rion Week's prediction tbs, but the U. S. State Department 


i 
ind immediatels » commitment to 
+) ie italy ' nfer in advance before 
Tih qu l 1 lt ] CON! l aqa\ CC 
t Britain will iring mussiles u ernational waters 


I 
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Services Apply R&D Cost Restrictions 


New York—First tangible indication 
of actual dollar costs of a revised pro- 
curement policy on company-initiated 
research and development programs is 
provided by Grumman Aircraft Engi- 
neering Corp.'s third quarter financial 
statement. 

The policy, first enunciated to con 
tractors by the Air Force (AW Feb. 22 
p- 29), provides that costs of such pro 
grams will no longer be picked up fully 
by the services as part of overhead on 
military production contracts 

Grumman President E. Clinton Tow] 
told the New York Society of Security 
Analysts that the company had been 
required by the Navy to absorb 50% of 
such costs—retroactive to Jan. 1, 1960 
for a total estimated reduction in profits 
for the vear of $814,000 

The revelation 
wave through financial circles 
many analysts do not specialize in aero 


sent a mild 
sINncc 


space companies and were not familiar 
with the revised regulation. Thus there 
was a tendency to magnify the problem 
and confuse company-initiated R&D 
with all R&D. Government-initiated 
programs still are 100% supported 

Tow! did not discuss the problem in 
detail, but the 50% figure apparentls 
referred to an arbitrary average that 
Grumman and the Navy had agreed to 
for the vear. 


Tri-Service Committee 


Administration of the regulation has 
been assigned by the Defense Depart 
ment to the threc through a 
tri-service committee. The committe 
maintains a list of 40-50 contractors and 
through one of the individual services 


SCTVICeS 


negotiates an agreement with each com 
much company-initiat 
Acrecment 


1 vCal 


panv on how 
R&D will be 


re short term, 


it 


supported 
usually for 





Atlantic Treaty Organization nations 


competition. 
sweep, all-weather VTOL design 
company’s major stockholders. 


agreement on the project. 


of the introduction of variable 


scratch. 


NATO Receives Variable Sweep Data 
Paris—U. S. data on variable sweep concepts have been turned over to North 
taking part in 


One of the competitors, Fokker of Holland, is planning to submit a variable 
Fokker reportedly will design its project around 
work currently being done in this field by Republic 
Alexander Kartveli, Republic vice president, research 
and development, will meet with Fokker officials early next month to reach firm 


National Aeronautics and Space Administration officials demonstrated in a recent 
Paris meeting that the use of variable sweep wings would yield performance far in 
excess of NATO's current general operating requirements for its VTOI 
Aircraft with variable sweep wings could fly supersonically at all altitudes, while 
the GOR calls only for subsonic speed at low level (AW Sept. 26, p. 23). 

NATO officials close to the VTOL program, however, discouraged reports that 
the program's present general operating requirements might be revised as a result 
geometry data 
well as its operating costs, might offset superior performance. 

In any case, these officials seemed fairly certain that NATO's currently-accepted 
GOR for the VTOL competition would remain unchanged. 
it would be impossible to scrap all the work achieved to date and start from 


NATO's VTOL fighter 


Aviation, one of the Dutch 


fighter 


The price of such an aircraft, as 


NATO officials say 


Affected companies are showing more 
concern over how the regulation is be- 
ing interpreted rather than over the 
principles involved. As Towl told the 
analysts: “Many companies were doing 
research on anything they could think 
of and Uncle Sam just got tired of pay- 
ing the bill.” 

One debated point has been an in- 
terpretation by the services that the 
regulation requires that general over- 
head be allocated pro rata to research 
before the sharing 
level is negotiated. The result has been 
that legiti 
CxXcct- 


and development 


what companies feel are 


ai 


) 
mately all 


; 


wable overhead costs 
idministrative 
irbitrarily declared non 
ompany-initiated R&D 
referred to here last 
Browne, vice pres 
ockheed Aur raft 
Lockheed off 


third quarter 


ve salaries 
thus 
Ow ible hs 


expenses, 
et ire 
1) 

This area was 
week by Dudley | 

nt-inance for I 
( orp 


ils to discuss Lockheed's 


during a visit by 


sults 
Asked Grumman 
Browne said that Lockheed had 
ibmitting for reimbursement 
f its over-all R&D costs 
had not mpleted 
Browne felt that this 
put Lockheed in the ballpark as 
the actual required by 


ibout the state- 


mount 


Industry Squeeze 
Browne relate 
nel i quceze on acrospa > 
rofit If the 

iter share of the nsk~—mor 

R&D 


} 
owned facilities 


d this problem to the 
company 
contractor required to 
me a Pre 
mpany-financed ind more in- 


tment in mpany 


cxample—and no c 
ide im profits, he 


have troubl 


ympensation 1s 


said, “we're going 
down the road 
$814,000 R&D write 

1 nine months net profit 
638 or $2.54 a share on sales 
$240 million after provision for the 


lded R&D 


Grumman's 


: 
charges. This compare 


Instead, what might happen is that the present general operating requirements 
In this way, any com 


} 


h sales of $199 million and profits 
$2,670,644 or $1.21 a share for 
above this minimum. period last ye 

nt st f the 
exccutive alf- 
I ull vcar 


would be considered as minimum performance requirements. 
petitor who wanted to take the risk could submit a project promising performance 
] when de 


Com Mcimrcl il 


Other observers, however, wondered if the program could prevent itself from 


shamans 
being changed—as long as one or more competitors submitted higher performing n turboprop 
NATO VTOL program is aiming for an aircraft to be 
Present NATO GOR for its VIOL fighter 


then 


being written off 


projects. Moreover, the 


’ 3270 llio ] rT , 

operational within four to six years. r D9 munon and caming of 
Wh oO 3.33? re wer Tr. 

might be painfully out-of-date by ion or $3.32 a share were fore 


‘ rim? ] eva) ting t 
This whole question very likely will come to a head at a scheduled NATO imman also uating at 


quest the purchase of some or 
Nav‘ 


ibout 30° 


meeting on the VTOL program in January. At this meeting, as currently planned, 


owned faciliti Grum- 
of the land and 
Be thpag , N. Y., com- 


of its new Peconic River, 


competitors will be asked formally to approve the existing general requirements of 


the VITOL program. Competitors who want to see the program reoriented toward 


higher performance standards will have to make their views known at this point. UNG it it 

Heinkel and Bolkow, is plex but none 

N. Y., facility 
Lockheed faced thi situation a 

cat ago in respect to its Marietta, Ga., 
decided against 

ine problem has been that th 


West German aircraft group, including Messerschmitt 


developing a supersonic VTOL fighter for the West German air force (see p. 23) 
This group has invited Bell Acrosystems Co. to contribute its design experience same 
from the Bell D-188A project, and the German VTOL fighter design undoubtedly 


will be an entrant in the NATO competition int, but 


purchase 








plant 
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First Photo of Dassault Mirage TT Production Line 


First photo of Mirage III production line at Dassault’s Merignac assembly plant near Bordeaux, France shows first production 
model of Mirage ILC, which flew fer the first time last month. By next spri duction rate of the supersonic delta wing fighter 
is scheduled at nine aircraft per month. French air force has placed an initial 200 aircraft, which has also been sold to the 


Istracli air force (AW July 11, p. 111) 


¢ Thiokol Chemical Corp. reported that 
n-fee bearing mtract overrun cost 
n Minuteman continued to reduc 

npany profits in the third quarter 
Karnings for the nine months of $2 
663,006 on sales of $124,429,898 wer 


‘ 


; under the same period last vear 


Johnson Rebuts Nixon Space Claim 


ison also said Congress has 


W ashington—( 
} than th 


vide more funds 
\dmuinistration requested in order te 
<pand and accelerate ballistic missile 
Atlas, Titan, Minute 

ind satellite programs 

Samos and Midas 


! 
Administration failure to push the 
: 


programs and use the funds pr 
ind promptly, 


man if 


nd 
mia 


CG 

¢ Boeing Airplane report ng al 

Rabe > ie , led ineptitude and mis ' 

\ ‘ 
urrenth 

hedule 
enfin 


ichieved by 


ice. probes,” Johnson 
position of world lead 
been severel 
spectaculars in 


e Nartin Co , 101 rf 
: ree . snace—hr rth satellite. Grst ¢ 


Hite 


; | nd prestige has 


irbit the moon, 

hit the moon, first to photo 

raph its hidden side and first to bring 

e Northrop Corp. reporte: ring ( , n con e animals back from orbiting the 
$7 740.219 or $4.22 a share for its fisca ered | publica ith. The delavs in our own Project 
ended Julv 31. Thi blind refusal to 1 Mercury now make it appear more 
higher than the previous veat ngag likely than ever that the Russians will 
5.404. Sales totaled $233.67 le ra t ) 1 ichieve manned space 


leclin if 12 from the pre 


WC 
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Air Force Asking $580 Million 
For Fiscal 1962 B-70 Program 


Washington—Air Force has asked for 
$580 million to accelerate development 
of the North American B-70 supersonic 
bomber in Fiscal 1962, than 
double the $265 million—including $55 
million released last week—Defense De- 
partment has allotted the pr 
the current fiscal vear 

With Fiscal 1962 budget submissions 
+} try 


more 


varving from 5% below this yea 


10% above, the figure requested could 


be cut as low as $350 mi 


larger budget seems a g 
for Defense 
week’s action. 

B-70 funding now is orient 
weapon system prototypes ra 
iuirframe test vehicles. Ther 
me airframe test 
test airframe 

In addition, two « 
1f weapon system 
cles will be built, 
subsystems 

First  flig 
vehicle is sc 
the weapon system prot 
i year later 

Department of Defer 
subject to mounting 
Democrats in Ci 
program, which was 
for economy reasons. ( voter 
the additional funds, but Defense hel 
them back until last August (AW Aug 
15, p. 26) 

Originally, the Air For 
quested $463.9 million for Fiscal 
work on the B-70. 7 
$75 million 
planned to cost $ 
aircraft to be 
n 1965 

In addition to 
Force managed to scra 
ther $35 million 


? 
ipproval 


it for the 
1eduled for 


} 
I 
} 
i 


mgress to aug 
curtailed 


NLTESS 


had re 


navigation system 
»9y International 
Corp . 

After th 
7 May 


million 
Another 
idditional funds that could 
to the B-70, including $100 
interceptors which Defens 
zed to shift to the B-70 if it 
Indications are that the B-70 program 


S13U) millon 


juthor 
} 


cnooses 


30 


will not be allotted any more monc\ 
this fiscal year 

Work on many key component sys 
tems, dropped last year with the cut 
back, can now Develoy 
ment of the defensive system of radar 
cquisition and air-to-air rockets will 
be resumed by Westinghouse Electric 
Corp., and traffic control system, which 
must be highly automated for a 2,000 
mph. aircraft, 
Motorola, Inc 

Air Force wants 
tional prototypes to 
f the B-70 sy 
mecepts will be 
sions as a conventional 
erating from 70,000 to 80,000 ft 
the platform for an air-launched 


be reinstated 


| } 
will be developed by 
> 
to é pcra 
1 ] 
isiDility 
entire 


tried 


listic missile, or as a supersoni 


transport 


Douglas Will Study 
Spacecraft Propulsion 
Santa Monica—Douglas Aircraft ( 
has acquired a subsidiary named As 


to perform 
nuclear ind 


power, Inc 


} } 
electrica hig) 


chemical propulsion systems 
craft 
Astr 
pa 
formed by propulsion researchers Y. C 
Lee and Dr George Moe and eng 
idministrator | W. Smith 
ompany and 
vill remain as president of the Douglas 
subsidiary. Dr. Moe is vice pr 


pr 
ind technical director and Si 


uitgrowth of Aero 


Technology, Inc., a corporation 


power Is an 


neering 


Lee headed the origina 


sident 
nith 


ice president-administration 





Kennedy on B-70 Budget 
John F. Kennedy 


Administration's 


Los Angeles—Sen 
said last week that the 
decision to release $155 million for B-70 
development was made “‘te increase Re 
publican votes.” 

Sen. Kennedy pointed out that more 
than 


a year 


million was made available 


half ago by 


$155 
and a Congress in 
the Defense appropriations for Fiscal 
1960. Of the $345 million voted for 
the B-70 for Fiscal 1960, the 
istration impounded $195 million and 
allowed the Air Force to spend only $150 


million, he said. 


Admin 


The Democratic presidential candidate 
observed that “$1.1 billion voted for de 
fense purposes by the Democratic Con- 
gress was impounded in July by the Re- 
publican Administration and nearly $400 
million remains impounded 











Operations of the new firm will be 
governed by a board of seven directors 
representing Douglas and the three 
founders of the original corporation 
By virtue of its stock holdings, Douglas 
owns a controlling interest in Astro- 
power 

Research and development of clec- 
trical propulsion techniques by Astro- 
power will cover ion engines, heavy 
charged particle engines and thermal 
irc plasma engines. Projects involving 
solid-state and conver 
equipment will use advanced 
thermionic and thermoelectric tech- 


devices energy 


s10n 


niques 
ee said he expects that by the end 
f the first Astro 


power will 100 


year of operation 
have a staff of about 
scientists, engineers and technicians 
Plans for facilities and equipment are 
being drawn up and will be announced 
er, he msultant to 
pulsion panel of the Scientific 

Board of the Air Force and 
of the Research Advisory 
Committee on Electrical Energy Sys- 
tems in National Aeronautics and 
Space Administration. In 1947 he was 
sclected to direct the design ind con- 
i supersonic wind tunnel 
I of Southern Cali- 
mia. Lee was manager of the Aero- 
jet-General Advanced Research and 
Products Division at the time of his 
ent resignation. He is noted for 
idvanced 


said. Lee is a 
the pr 
Advisory 


is a member 


for the Uni 
t 


ersity 


his studies in the fields of 
high-temperature materials, 


propulsion, 
dynam- 


icrodynamics and combustion 


7 Dr Moc 
Acrojet’s Astronautics 
Recycled Water Drunk 
During Six-Day Test 


CrTvice 


technical director of 
Laboratory 


was 


medica! 


Washington—Nav\ 
fhcer has completed a six-day exper 
urine recovery- 

tion system which « used 
1 manned spacecraft to save weight 
Capt. Roland A. Bosee, director of 

Navy's Air Crew 


iboratory in Philadelphia 


lemonstrate a 


ould he 


ment 
davs 
rank no other liquid but own 
purified by a General 

xidation levice 


Vehicle De part 


p! CC ssed 


temperature 

Missile and Spa 
ind Bosee suffered no adverse 

lrinking about two quarts 


each d 


resuits were 
from 
r the six- 


Vv OV 


period 

Boset pl ins to combine the metabolic 
waste purifier with an recycl- 
ing apparatus to determine the effects 
in an extended space mission. Systems 
have potential application for nuclear 
urcraft, as well as for spacecraft, to 
ive the weight of water supplies on 


long flights 


"5 


KVE 
OX ygen 
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EXPLORER VIII satellite package is subjected to vibration test at left. Instrument n is assembled at right 


Space Technology 


Explorer VIII Mapping the lonosphere 





Washington—S ful | h ¢ Four multiple-grid ion trap cter, because of its large power 
, , +} 


; gtaet dil 
ce Ey ror VIII ’ , ' f ft | be oper | on ground command six 


100 min. of orbit 


sn metri 


t igle-gr tracking transmitter operating on I! 
¢ Langmuir probe, t vith a linearly-polanzed quadn 
perat p antenn Ihe satellite is being 


e Electric ficld meter icked by the Minitrack network 
t th 1¢ National Acronautics and Spa 


e Micrometeorite photomultipli ministration experiment is manag 
rht ird Space Flight Center, which 


t t t npact igned and built the experiment 
} 7 T 
e Micrometeorite microphon vel vackaging and launch oper 
5 aes,” ' were accomplished ty March 


fs 
req nt pa wht Center 
+} 


; wo final mussions remain for 


© Four thermistors t juno ch vehicle, both schedul 


ebruarv and April next veat 
cles, one a backup, are avail 

le t iunch an orbiting gamma ra‘ 
telescope, designated pavload S-15, and 


ment for three month an ionospheric beacon satellite, S-45. 


ric | 
WisiCad 


for I-xplorer VII 


} } 


Mare n be mecasurce 
\ Il pa i ONSISTS 
( 1x nf 
¢ Radio frequency impedance probe, to 
n re ¢ tron concentration 25 times 
\ ic will be electron 
< rounding the satellite 
t iblish the rel tionship of capaci 
t 


i] 
pace data LANGMUIR PROBE | 
' See Fee 


@ Single-grid ion trap, using sensing 


technique imilar to those used in 08 MC ANTENNA 


wim tut to measure 10on concentra- 
| mass distnbution. Gnd ts in- 


mm the satellite skin LOCATION of cight experiments in Explorer VIII. Satellite weighs 90 Ib. 
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Space Technology 





Rover Advanced to Flight Engine Program 


Washington—Success of Kiwi reactor be awarded about a month after bids 
tests has resulted in re-evaluation of the are received 
Rover nuclear space propulsion prograt NASA and AEC said proposal 
} 


to go directly into ae quests vill be solicited from all qualified 
velopment of a flight test engine contractors. Because reactor fuel wall be 
’ 


Decision bv National Aeronauti liquid hydrogen, it is expected that com 
nd Space Administration and Atomic panies with experience in the hydrogen 
the held will be asked to compete f th 


ind a decision 


Energy Commission  eliminat 
planned interim step of an engine pt Rover job 
liminary design study, which woulk Potential bidders include Aerojet- 
have taken at least six months to accom- General Corp., General Electric ¢ 
plish Marquardt Corp., Pratt & Whitn 
Invitation for proposals will g » craft, Thiokol’s Reaction Motors Diy 
prospective bidders in about a mont! ion, and North American Aviation’ 
with bids expected two I Rocketdyne Division 
ind a multimillion dollar 1 rch, de Most recent Rover test, using hyd 


velopment and fabrication contract will gen gas fed at high pressure to fu 


KIWI-A3 nuclear rocket reactor is tested at Atomic Energy Commission’s Nevada test 
site. White exhaust plume at right is burning hydrogen gas which is heated to high 
temperature by uranium-235 which is fissioning inside the reactor. Larger exhaust plume 
at left, behind reactor, is made by JATO smoke pot; purpose is to aid sampling aircraft 
in following the hydrogen cloud. This test of the reactor, developed by Los Alamos 
Scientific Laboratory for AEC and NASA, was made on Oct. 19. 


32 


Kiwi-A3 reactor, resulted in a success- 
ful full-power, 15-min. run at the 
Jackass Flats, Nev. test site Oct. 19. 
Next Kiwi test will be the fourth and 
will use liquid hydrogen fuel 
In the active nuclear rocket program, 
Acrojct-General’s Aetron Division won 
in AEC contract last week for architec- 
tural and engineering services tor a 
Rover test stand at Jackass Flats. The 
downward-firing cell will cost $7-8 mil- 
lion and will be built largely of alumi- 
illovs Kiwi tests have been up 
firing for design simplicits 
Phe Rover nuclear propulsion 
tem is expected to be flight tested a 
upper stag ft a Saturn 
Deter n to sk 
rv ce id ince rop re- 
t ed ug. 19 by NASA. Six 
ns n j ; . it 


lwar I 
nt NASA-AE( 


Orbital Test Planned 
In the nuclear pace pr ypulsion pro- 
gram AR( develops re I ind 
NASA develops the non-nuclear com- 

issembly 

ket engine is expected to 
| in an earth orbit as the second 
stage of a Saturn vehicle. Saturn would 
Carry a omparativel low-thrust, low- 
power nuclear system which would be 
started after it was in orbit. First flight 
engine probably will have a specific im- 
pulse f about 700 sec., with reactor 

power of 200 mw 
Liquid hydrogen, heated to ga 
accelerated through a nozzle, will pro- 
vide the propulsive exhaust stream and 
also will be used for nozzle coolant. 
Water has been used for nozzle cool- 
ing in Kiwi tests, but the next run, with 
liquid hydrogen as the working fluid, is 
expected to include a test of cooling 

with liquid hydrogen 

Nuclear and clectric engin AW 
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Oct. 31, p. 28) are attractive because 
of their capability to produce higher 
specihc impulses than all-chemical pro 
pulsion systems. Chemical rockets have 
optimum specific impulses of less than 
900 see; nuclear engines, about 1,000 
ci ind clectric engines as high as 
LO O00 sec 

In long-range mission studies, NASA 
has translated specific impulses into pay 
load capabilities for planetary explora 


tion. One of these, a round 
Mars, concludes that a nuclea 
can carry about seven times th 
of an all- hemiucal ehicle, na 
tric rocket can carry about 10 t 
chemically powered vehicle p 
Nuclear rocket has thrust 
potential approach 
is evaluating Rover 
the Nova t 


f 


Gen. Bradley Urges Correction 


Of Costly Procurement Mistakes 


San Francisco—Air Force and indu 
till are making too many mistake 


urement practices, and thes 
orrected to comph with con 
; ional orders on cost control and t 
keep USAT operational capabilit 
from being damaged Lt. Gen. M. I 
Bradley Ir deputy chief of staff for 

matericl, has warned 
Although much has been done in 
recent months to bring costs into line 
USAF still has a number of “problem 
? ri ma 1 till cncountcring 
vhat attitud mong some con 

uid 

ordered Defen 
report by Jan. | on 
ic in cost control an 
ll] contracting officer 


vhere mismanag 


put u 
do a tar 


hardware 


mecting by ¢ 

hicef of the ontrac 
ranch f the Du 
t rement and Producti 

in USAF He sdiquarter 
Cen. Bradlev listed these pt bien 

catcegorn 

@ O)ver-statement of costs in incenti 
pe contract In far too man 
instances for it to be coincidental 
target prices im incentive contracts have 
been too high, and excessive underrun 
h resulted,”’ Gen. Bradlev said ly 
on 1S¢ such = over-pricing ha 

ynounted to as much as 15-20 
This has resulted from contractors us¢ 
of low quantity prices when high 
quantities would be purchased; from 
using other than current expenence 
from anticipating such things as in 
reased labor costs, mecrcased engineer 
ing costs, or imereased material costs: 
from anticipating design changes when 
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in fa 

offing 

@ Use of unreasonably low target 
hixec-t 


Bradler 
@ Decisions on “make-or-buy 
iby ntra ! 
t mak 
USAF inte 
\lanufactur 


Tal mpon 


btained n 


@ Choice of types of 


be th 


what 
the } n 


e Use of too many sole source 


number 
Bradley id 


omp tition woulk 


no competitio 

should be dom 
breakdown a 

expert locument 
Situation a asons 
ictions to ect the int 
government 


@ Pricing of spare parts. A 


method of determining the initial pro 
ision of spares has resulted in buying 
in smaller increments, but pricing of 
pares still is ‘a subject of great con 
em,” Gen. Bradley said. “What I 
have said about overpricing with regard 
to fixed price and cost-plus-incentiv 
ontracts for weapon systems ipplic 
qually to spares,”” he said 
© Contractor attitude. Some are making 
ll-out efforts to reduce costs, but others 
take the so-what attitude and do noth 
ng.”” Gen. Bradley said. “I’m not 
trving to preach ethics or patriotism, 
he said, “but I do want to go on record 
saving we can identify those that at 
ooperating and those that are not. 
Discussing steps that USAF is taking 
orrect these problems, Gen. Bradley 
da close look is being taken at per 
rmance of companies with cost-plus 
ed-fee contracts to “insist that target 
ts be much more realistic.” “Score 
heets” will be compiled to se 
hether an individual contractor “‘con 
tently overruns on cost-plus and 
inderruns on incentive, ” he said 
On _ fixed-price-plus-incentive and 
st-plus-incentive contracts, “we aré 
roing to take a close look to find out 
vhether or not excessive underruns 
pparent.” USAF will insist 
nore vigorously’ that incentives ar 
med on the basis of improved man 
gement and engineering and not as 
esult of overstated prices, Gen. Bradley 


varned 


Contract Changes 


Several changes in incentive contracts 
being tried to include such factors 
meeting delivery dates, improving 

criteria and _ increasing 


performance 
rather than simply saving 


1d 

USAF also is considering injecting 
uc analvsi lauses into contracts 
ympanv’s definition, Gen 
described value analvsis as “‘the 
of studving objectively ever 
be purchased, standard ot 
ial, and eliminating every cost 
factor which does not contribute to the 

usefulness of the item.” 
own contracting pro 
USAF last summer reduced 
management from nine Air 
ireas to three centralized 
gions, reducing manpower while 


unprove its 


tually improving our ability to 
manage,’ Gen. Bradlev said. It also has 
taken steps to better educate procure 
ment officers in pricing and contract 

dmuinistration 
He asked industry “to do some soul 
nd corporate body searching— and take 
tion help in the all-out cost con 
drive Progress is being made by 
sides now, the general said, “but 
absolutely sure there is room fot 
belt tightening it is what 


now 





Boeing-Vertol 107 Model II Makes First Flight 


Boeing-Vertol 107 Model II makes its first flight outside Boeing Vertol Division's Plant 1 at Morton, Pa. In-rig, ground and stability tests 


airborne resonance tests, hover and slow forward flight tests have been made for a total of more than 10 flight hours 
YHC-1A is presently being prepared for five hours of in-the-field flight testing at Boeing-Vertol’s Plant 2 


The converted 
2 at Philadelphia International 


Airport. Purpose will be to obtain strain gage data on rotor blades. Gas turbines are two General Electric CT58-100s each rated at 


1,050 shp.; dynamic system is uprated to 2, 


500 shp. (AW Sept. 26, p. 23) 


Advisory Procurement Role Urged 
For Business and Labor Agencies 


innuall 


Washington—Advisory par 
by Commerce Department I 
the Small Bu 
military pl 
impact 


partment and 
ministration in 
in view of its vast 
tional economy—is urged 
Congressional Economic (¢ 

defense subcommittee report 

Noting that military procurement 
over the Fiscal 1950-1959 period totaled 
over $228 billion, the 
headed by Sen. Paul Douglas 
commented 

“The use 
penditures as an economic tool has 
fully been exploited. Though 
areas of chronic economic distress in 
many states, the state of California, in 
Fiscal 1959, received 24.3% of the 
total, or as much of the procurement 
dollar as the next four largest recipient 
states and as much as th mallest 
recipients.” 

The subcommittee also r 
that Commerce Department be given 
“definite authority of approval’ over 
Defense Department surplus property 
disposals, estimated at $8-10 billion 


subcommittee, 


D.-I] 


of the great mili 


there 


comimne nded 


34 


impact upon por i 
Depart 


pons 


economy, vet the Commer 


ment, h is charged with 


bility of aiding, 


fostering and 
business, 1s in advison posi 
Defense Department with res] 
conduct of 5 
id 
In the patent field, the sub 
illed for uniform legislation applicabl 


to all government contracts and “based 


] ] 
| Di ' 
urpiu 1i€ 


upon the principle that government ex 
pens¢ creatcs property 

Since the major portion of military pro- 
curement is by negotiation, rather than 
the fully competitive, free enterprise 
concept, the observed, 
“it is apparent that subjective decisions 
by procurement officers have a heaw 
impact for good or ill upon the national 
economy . It must be concluded that 
public expenditures are creating vast 


new public domains which should be 


government 


subcommittec 


made available under government dir 


tion to all as a matter of right and f 
MON 4 


the expansion of our e 


pose 1 estab 

d agency im 

of Defense to 
mmon items and 
would incluc transpor 
Militar ransport 
mnponcnt used il 
ctor 


d igen 
et iid. “should have 


] faccts 


ontrol 
ICE if common supply manage 
nt from requirement lctermination 


procurement, transportation, 


susnce, utilization, and sur 
isposal.”” 

tatement accompanying the r 
port, Sen. Douglas and Rep. Thomas B 
Curtis (D.-Mo.), ranking minority mem- 
ber of the sub estimated that 
“billions of saved 
through the 
extensive use of 
genuine standardization pro 
ubstantially reduce the millions 
now valued at over $44 billion 
i real 


unmittee, 
dollars” could be 
msolidated management, 
mor ompetitive bid 
ding, “‘a 
gram to 
of item 
in the supply systems, and 
utilization program with centralized au 
thorits 0 billions of dollars’ worth 
of excess property were used, or m ide to 
lo, and not declared surplus while the 
ime or like items are being purchased 


” 
other agencies. 
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BAUS INSTRUMENTS 


in multi-channe!| 
recording systems 
there Is 

nothing newer... 


for today’s most advanced telemetry and computer systems 


proven reliability, Brush’s newest oscillograph instantane 
analog data, plus two event markers. Sharp, easy-to-read | 
resolution of all signals and positive interpretation of 

controlled, precise chart speeds. All functions are operaté 
controlled if desired. Unique auto-load system locks u 
chart changing . . . without disturbing the styli. Take 

techniques in this space-saving vertical panel oscillogray 


—_—_brush INSTRUMENTS 


DIVISION OF 


eee 
377" AND PERKINS | CLEVITE | CLEVELAND 14, OHIO 
Conecnstion 











wonder this recorder has been chosen 


Providing the highest precision and 


isly displays eight 40mm channels of 


es on rectilinear coordinates. Accurate 
tude is assured with 13 electrically 
by pushbutton and may be remotely 

iny position for greatly simplified 


ntage of industry’s most advanced 


Get all the facts. Call, write or wire. 








only 
Brush 


fills all 
requirements for 


reco rd « (S If it’s precise, instantaneous data acquisition in writing 


3rush versatile recording systems provide the answer. Whether your requirements call for this 


““pull-out’’, horizontal model for convenient annotation and reading or the newest in vertical 
panel recorders you ll find all of the known refinements in the art of recording by direct writing 
‘ 


tectilinear presentation gives clear, uniform, reproducible traces for precise readout. Up to 16 


chart speeds are selected by pushbutton; jam-proof transmission provides quick response. Inter 


changeable “plug-in” signal conditioners permit four vital functions in addition to amplification 
high input impedance, zero suppression, attenuation and calibration. Event markers, internal timers 


remote control and chart take-up are some of the available accessories. Check these adv inced record 


ing systems for yourself and you'll see why no one is as qualified as Brush. Write for complete details 


—___ brush INSTRUMENTS 


—-— 
37T* AND PERKINS CLEVITE CLEVELAND 14, OHIO 


J 





KNOW or ALLOY STEELS... 
eries of advertisements dealing with bast 
Though much of the information 1 
rit will be of interest to many who may 


fundamentals from time to time 


Determining the Depth-Hardness of Alloy Steels 


Phe harce nability of an alloy steel is ous sizes; ind that the hardness 
usually measured by the depth to values at the rs of these rounds 
which the steel will harden undet will correspor ry closely with 
specific conditions of heating and those shown at points on the end- 
cooling. One of the most conclusive quench hardet ty curve. 
methods of determining depth hard- In general said that when 
ness is the end-quench hardenatility end-quench for different steels 
test (ASTM A255). In essence, this approxima neide, these steels 
test is as follows: can be treat larly for equiva- 
A 1-in. round specimen, approxi- lent tensile pr rties in sections of 
mately 4 in. long, 1s heated unt- the same siz 
formly to the proper quenching \ study | ra nability curves 
temperature. The specimen is re- reveals that de irdness depends 
moved from the furnace and placed upon the amo arbon present, 
in a bracket; then a jet of water at the alloy cont ind the grain 
room temperature is played on the size. Manga hromium, and 
bottom face of the specimen without molybdenun the chief elements 
touching the sides. This water jt is that promot »th-hardness, while 


| | 


kept active until the entire speci- nickel and help to a lesser 


1 


men has cooled. Longitudinal flat degree. It sh e noted, also, that 


are ire ground on opposite sides phosphorus tes depth-hard- 

of ‘ piece, and Rockwell C ness, while r has a negative 

readings are taken at 1/16-in. inter- efect In low-phosphorus 

vals. The resulting data are plotted and low I r steels, the two 
iph paper, with the Rockwell elements net re cach other, 


values as ordinates and distances 
from the quenched end as abscissae This serv feel advertise- 
ments t Lbie as a compact 
Ixperiments have shown that the booklet, **( shies Alien 
Meels [i llike a free copy, 
j ] ] test to Publi 
approximate the cooling rates at the ations De Bethlehem Steel 
Pa 


i 


pomts on the hardenability curve 


centers of quenched rounds of vari- 


BETHLEHEM STEI \NY, BETHLEHEM, PA. 


Kx por } Export Corporatior 


BETHLEHEM STEEL 








Be ll 


HIPERNAS! 


It can pinpoint a long-range missile on target. Guide a 
satellite or space ship to any point in the universe 
Regulate the predetermined course of a surface vessel 
or submarine to any spot on the seven seas — by any 
route, however circuitous 

In manned vehicles, it will give exact position — even 
without an atmosphere — independent of gravity, sea, 
wind, and weather conditions without fixes on hori- 
zon or stars — after days and weeks of travel 

This is Hipernas, a self-compensating, pure inertial 
guidance system developed by Bell’s Avionics Division 
Designed for the U.S. Air Force, Hipernas is so versa- 


scscall wi ho 


"»ER formance 


s High 


tile that a whole family of related systems has been 


engineered for application in any environment ea, 
sky, Or 
The system 
accelerometers 
operational in missile and 
Hipernas 
Force GSN-5 and the Navy 
Automatic Landing System 

ities in the broad field of electronic 
activities offers an interesting personal future to qual 


space 
gyros. It 
ilre idy 


introduces new Bell BRIG 
and digital velocity meters are ; 
pace guidance system 


and many other systems such as the Air 
SPN-10 All-Weather 
typify Bell’s capabil 
This diversity of 


ified engineers and scientists 


BELLI 


BUFFALO 5,N.Y 


DIVISION OF BELL AEROSPACE CORPORATION 
A TEXTRON COMPANY 











Alitalia, SAS, Swissair Plan DC-8 
Retrofits to Boost Nonstop Range 


By Cecil Brownlow 


Geneva—At_ least three European 
Douglas DC-8 jet transport operators 
Swissair, Scandinavian Airlines System 
and Alitalia—are planning major ret- 
rofits during the passenger-slack winter 
season to boost the aircraft's range and 
ensure nonstop transatlantic fights 
under all conditions 

Specific fuel consumption of DC-Ss 
delivered to the airlines thus far is 
higher than the guarantees originally 
established by Douglas and make inter 
mediate stops necessary on westbound 
flights with high payloads against strong 
winds 

SAS and Swissair DC-Ss are powered 
by Pratt & Whitnev JT4A_ engines 
Alitalia’s by Rolls-Royce Conway bypas 
turboyct 

Swissair, in its winter schedul 
beginning Dec. 3, is dropping al 
thoughts of nonstop jet flights to New 
York, funneling its DC-Ss_ through 
Lisbon, a regular terminal, and Shan 
non, Ireland. Refucling flights through 
Shannon will be 
mer after the imitial step in Swissair 
retront 


abandoned next sum 


} 
impaign has been fully com 
pleted 

SAS and 
\¢ hedu! 


hagen and 


Alitalia are 
nonstop flights from Copen 
Rome to New York but 
n refucling landings at Prest 
tland, and Gander, Newfounc 


pectivels when l 


continuing 


program 
wick. S 
land 


factor ind 


h gh Oa 


idverse weather condition 


Fourth Operator 


\ fourth European DC-S 
KLNMIo Roval Dutch Airline 
eck that the reduced range 
he nonstop schedule 
ind New York v1 

hghtly shorter than 

n Zurich and New 

> mn. between Cope 


New \ T k 


pokesman said the 


lagen 
A KLM 


extremely satished” 


urlin 
with the an 
raft performance ind passenget 
t date 
ind SAS main 
wrams are closely coord 
onduct the DC-S retroh 
basis 


pp i 


whose jct 


1 joint 
to begin around the first 
nth during regular ma 

erhaul cycles at Arlanda Airport neat 
Stockholm, will be the installation of 
idditional fucl tanks along the leading 

edge of the DC-8 wing capable of carry 
ly 950 U. S. gal. of 


ng pp ximately 
idd an esti 


fuel. the installation will 
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* 


mated 2.3 tons to the aircraft's 
weight, but Swissair spokesmen 
will not necessitate any decreas 
DC-8 payloads 

Cost of the retrofit for Sv 
three DC-8s and SAS’s 
should boost the range to 
guarantees, will be largely b 
Douglas 

Second step, planned for t! 
1962 winter season. calls for 
tion of the aircraft to conf 
recent Douglas proposals in wl 
leading edge of the wing } 
and wing chord 1 


seven 


extended 
the entire span to improve ran 
ind pavload (AW Oct. 24 
Douglas « timates that the 
will increase the DC-S’s 
by as much as 8% 

Cost 


ind $300,000 per 


estimated at between 


uircraft, pro 


be met by the 


fix succeed 


two airlines if ¢! 
in extending the 
range to meet exceed 
guarantee 
Swissair will begin resched 
stop tran itlantic flight 
f its pla 
weekly round trip flights to N 
will still stop at Lisbon, a ma 
’ 


during t! 


though ill but two 


ource f urlin 
eason 

Alitalia p » begin in 
to modifr ings of the thr 
it now has on hand. Worl 
urcraft 1] 

hedul 
n Alital maintenan 

R ( 


mpin 


™ 


News Digest 





Continental Motors Corp 


ngin 


North 
rainer h 
for all-weath 


Ground Cent 


American 


Acronca Manufacturing Corp 
to acquit through an ex 
tock, a controlling inter 


Refueling, Inc., a Baltim 


involved in the production of fueling 
equipment and in the development of 
missile and nuclear components. Pro- 
posed acquisition has already been ap- 
proved by the directors of both corpora- 
tions and now must be approved by 
Flight Refueling stockholders. 


Northern Ordnance, Inc., has a $20.4 
million contract for added production 
of Mk. 10 Terrier missile-launching 
system, to be installed on ships in the 
Fiscal 1961 shipbuilding program. 


Fairchild Engine & Airplane Corp. 
has a $1,083,530 contract for continued 
work on the SD-5 Drone surveillance 
system. 


Dr. Edward R. Sharp, 66, who super- 
vised construction of Ames and Lewis 
Laboratories for the National Advisor 
Committee for Aeronautics, will retire 
it the end of this vear as director of 
National Aeronautics and Space Admin- 
tration’s Lewis Research Center. Sharp 
has 45 vears of service with the Navy, 


NACA and NASA 


Actron Division of Acrojet-General 
Corp. has been selected architect-engi- 
neer for Saturn static test facilitv at 
Marshall Space Flight Center. Con- 
truction contract for the $10.8 million 
tand will be awarded in seven months 


Martin Co.’s Research Institute for 
Advanced Studies and Aijr Force 
1unched a 200 ft. balloon carrying a 
100 Ib. double ionization chamber and 
telemetry package from Holloman AFB, 
N. M., to a 112,000 ft. altitude in a 
program to count and determine origin 
ind variations of heavy cosmic 


} 


Tavs 





TWA Jet Financing 

Trans World Airlines owner Howard 
Hughes still was seeking alternative 
financing last week for TWA's jet pro- 
gram. After a series of daily meetings 
the week T'WA's board met 
again last Monday and then adjourned 
with no further special meetings sched- 
uled. 


before, 


Trans World Airlines is technically in 
default on equipment mortgage bonds 
held by the Equitable Life Assurance 
default on a $27-million 
short-term bank loan from a group of 
banks headed by the Irving Trust Co. 
originally due Aug. 1 but extended to 
Sept. 1. Banks have begun to offset 
FWA cash balances to effect payment 
AW Oct. 31, p. 35). 

Creditors have reportedly set 


Co. and in 


three 
previous deadlines for action by Hughes, 
but all have gone by the board. No 
formal deadline is believed to exist now, 
but reports in New York financial circles 
indicate time is getting short. 
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Jet Impact Felt in Transatlantic Market 


Scheduled summer capacity exceeds million-seat mark 


for first time; off-season predictions optimistic. 
By Glenn Garrison 


New York—Transatlantic scheduled airlines, throwing their new jet fleets 
into the vigorous North Atlantic competit‘on, carried about 859,000 pas 
sengers on the route last summer a 24% the same 
June through September peak season period of 1959 

Scheduled capacity for the summer passed the million-seat mark fot the 
first time with a total of 1, This was a 31% 
increase over summer, 1959, and gave the carriers an over-all passenger load 


This was increase OVC! 


257,000 seats for the period 


factor in both directions of 68% 
In the 1959 season, with most of the 
waiting for their 


5,700 passengers, getting mileage th 
their displaced piston equip 
ment and sandwiching jet charters in 
between their scheduled ject flights 
Scheduled passengers in the economy 
lone totaled 1,119,000 for the 
1960—an 
] 


1957 wa 


urlines g summer wav with 
capacity rose only 4 
season and load factor was 
Dec 1959, p. 36). For the 
last summer, the tremendous impa lass a 
the jet capacities was being fel nine months of 
Even so, the increase in seat capacity figure considering that 
was less than the increase in s1 _  vear the transatlanti ITT 
1958, first season of the « he million 
ind a period when the carriers we 
filling out their late-model piston fleet 1960 period totaled 
That summer's capacity increase w rl la which expired 
+0%, and the trafhe vas up 10,147 passeng 
The booming 1960 summer of 1960 
filled a ] 
fered seats, but many airl 
feel that the 


vill provide a 


ver nr 
OVE c Pit 


AM 


bitipre sive 


the first 
topped 


t entire 12 


point for 


wer months. First class passengers for 


39 tpt) 


six months in wv 


profitable percentage 

riers 
oupl 
for th 


} } . 3% 
ion Plan wh ! ) 


off-season m the next « 


severe test I r nd exp! high he pes 


riers’ ability to sati ir ie ip re‘ xcul 
Based on booking ite 1 fective ct. 1. TI 


expected stimulus 


trath< 


through 


368.000 


Carriers’ Figures 
Her 


csults and off 


January 
] 


6 from th im 
59. Charter passenge 
International Air Transport eason predi 
nes during the 1960 peri rd |} the IATA North Atlanti 
133,000, for a grand passenger @ Air France's traffic in 
1.501.146. During the last thre 54,001 
of last vear, the scheduled passenger ik weekly eastbound 
total was 276,000, so the remainder of )42 its, up from 2,15 
1960 would have to show a tremendou The 1960 seats were all-jet in 
to touch two million { he ir I 's Bocing 707-3 vhich 
last February The 


operated 18 round-trip charter 
| | 
1] 


passengers for 


InCTCase 

vcart 
otal scheduled capacity for 

months was 2,037,000 seat 


into SeTVICE 


during the summet period, iil but one 


rease, resulting in an over-all load fac of them in jet Charter 
tor for the period of 67% summer, 1959 totaled 12 in Lockheed 

The IATA carriers boosted their 1649A and 1049 equipment. In Octo 
¢ to a total o ber, No ind December of 1959, 


during 


mer charter business 197 ember 


40 


Air France carried about 14,000 pas- 
sengers on the route, and expects this 
total to jump almost 1,005 this year to 
27,000 passengers. The new fare is 
cited as the major reason 
e Air India began service May 14 with 
Boeing 707-420s, carried 6,301 passen- 
gers during June, July and August 
Three flights a week are offered in 102 
economy, 28 first-class aircraft configu- 
ration 
e Alitalia carricd about 30,000 passen- 
gers during the summer between 
Europe and New York, Boston and 
Montreal. The increase was 49% over 
ummer, 1959. ¢ pacity was up 54% 
About 50 of the airline's summer 
pacity this year was in its Douglas 
DC-8 jets, with all-jet service beginning 
Aug. 1. Eleven eastbound jet flights 
eplaced the 13 weekly DC-7C flights 
of last illustrating the 
increased unit capacities and production 
of the jet Alitalia operated six cast 
bound charters during the period, all in 
DC-7C equipment. Since the excursion 
fare went in, about 35% of Alitalia’s 
castbound passengers held this type of 
ticket 
© British Overseas Airways Corp. car- 
ried 133,475 passengers, up 19 Peak 
if’ was 12.020 cat up 


SUIMTMNCT, 


SOCA ipacit é 
Che capacity was offered in 13] 

of them Boeing 707-420 and 

ind Comet 4 jct flights and the 

Bristol Britannia turboprop 

This « 7 weekly 

it the 1959 pcak f which 54 
BOAC flew 


door 


ompares with 
n flight ibout 
l-trip charters 
of wh 

Most of the 

is except for “at lea 
Bookings for October 
5 BO AC report 
eKLM > Roval Dutch 


nN I icT 


juartcr 


Airlines 
th 
ring 
peniod 
gc Peak weeh thoun ipa 
taled 3,474 seats from New York 
mand M up from 2,826 
1959 : 


ntreal 
The 


1s offered in 35 weekh 


increased capacity 
flight } 
pposed to 38 flights in summer 1959 
t the peak. The 

DC-Ss last April 
charter operator, but docs 


urline began operating 
KLM is traditionallh 
i hea not 
lisclose figures 

@ Lufthansa German Airlines used a 
ict fleet of three Bocing 707-420s and 
19,126 passengers during the 
ummer, operating 12 weekh 
trips and serving New York 
ind San Francisco via Montreal 


irricd 
round 

Chicago 

Some 
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FIRST of three Bocing 720s ordered by Irish International Airlines takes off on 
Wash. Irish International plans to start transatlantic jet operations from Dub! 


carrying 16 first class and 101 economy class 


to be 

il pas 

program ft summer 
mmbating the 

it Idlewild Sales 


tked in shift it the 


no-sho 
repre cntat 
PanAt 
t-munut¢ heck t 


1 ] 
terminal, making la 


loads on Europe-bound flights both on 
PanAm and other Passenger 
desiring to take the by show 


without 


ITTICTS 
r chances 
peciic reservation 
terminal and th 
representatives worked at finding spa 

In the case of flights with no-shows, of 
course, the potluck passengers provided 
1 nice top-off. In some cases the pas 
iccepted flights, savy, from New 


ing up 
1 to the 


tecre: 


wcrte 


senger 


York to 


London via a connection at 
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passengers. The Irish 720s are 


¢ Qantas Empire Airways 


© Sabena Belgian World Air 


umm 
n cts 
© Scandinavian Airlines Svstem 
55,258 passengers, up 25 
previou immer. Over 
With DC-S jects ¢g 
flight 
th 


1? 


up 23° 
May veras weekh 


from 29 ¢t 2 despite 


SAS 


yperated 67 ch 


of 5.540 


hoost 


with 


from 25 ¢ cr leg 


ht from Renton Municipal Airport, near Seattle, 
inon to New York and Boston on Dec. 14 
four Pratt & Whitney JT3C7 turbojet engines 


s were flown in DC ( 
7C piston equipment. SAS re- 


rable interest in the Lat 


: : 
Regarding booking 


for N Cl 


fa a 
© Swissair 
Ney 
1)C-§ 
May 
ir handled 
» of them in DC- 


} + 


harte 
n DC-7C 
off-sea 
he uirline 
irsion far 
e Trans World Airlines carried 122,859 
sengers, up 60% from the previous 
mmer. This was TWA’s first 
with its 707-320 iets on the At 
s for the period totaled 
from 1,55( The 1960 
1% jet. Peak weck 


> last summer t 


sum- 


fie in October was up 
cr October, 1959. Bookings are up 
\‘% for November and 60 for De 
TWA flew 


during last summer 


mber, the airline reports 
144 charter legs 
wn from 540 
eriod, when the airline 
giant Military Air Transport Service 
mtract 
l'rans-Canada 
insatlantic jet service Junc | 
DC-8s. Four transatlantic carriers hav 
not yet begun jet operation: El Al 
Israel, with Boeing 707-420s ordered 
for deliverv next year: Canadian Pacific, 
xpecting DC-8s next vear; Iberia, ex 
pected to receive DC-Ss next vear; and 
Irish International Airlines, now 1 
eiving Boeing 720s for expected inau- 
guration of service Dec. i4 


during the 
was handling 


pre yvrous 


Air Lines inaugurated 
with its 





American May Take CAB to Court 


To Fight Service Adequacy Order 


By L. L. Doty 
Washington—American Airlines’ cur 
rent drive to develop the latest of Civil 
Aeronautics Board adequacy of service 
decisions into a legal test of how far 
the Board can go in monitoring 
schedules may move into court 

Case at stake is the Ft. Worth 
Investigation, in which American was 
told by the Board to establish at least 
one round trip turbojet schedule daily 
between Ft. Worth and New York and 
one round trip daily turboprop schedulc 
between Ft. Worth and Washington 
The Board also said it retain 
jurisdiction over the 
indefinite period (AW § 

The carrier filed a_ peti 
reconsideration (AW Oct. 24 
and the Board stayed the effectir 
of the order pending investig 
the petition. An earlier adequact 
in. the Washington-Baltimor 
AW June 20, p. 91), | 
until Dec. 15 because 
tions for rec ! ec fh 

If the Board upholds its original 
rder in the Ft. Worth In 
American will take the cas 
Last 
similar action 
Board decision 
coach servi 
AW Juli 

A U.S. ¢ 

ls that the 


Board on grounds 


W yuld 


ymnsideration 


summer, Capital Air 
when t 


‘ 


lling tO} 


yurt of Appeal 
be “increasingly concerned 
ng adequate service for 


mediate cities is maior trun 


ittract heavier schedul 
Capital did not ap} 
sion because it 
trong enough to mis 
legal precedent whicl 
caring on cases of 
to the industn 
[The C 
open the 
] } 


in the 


widel 
held by ind the 
idequaci Industri 
is that there is no vardstich 
logically be I ( deter 
imount of 
tvpe of service, in all 
all operating 
Board continuc 
that it is prepared to set coacl 
in trunkline markets 

In the Ft. Worth Case 
will argue that the Board ha 
authority to dictate the tvp 
ment a carrier will use to serve am 
market, nor does it have the 
prescribe standards concerning adequact 
of service in anv market 


conditions 
to show 


quip 


power te 


42 


In its legal challenge of the Board's 
decision in the Ft. Worth case, the 
carrier states that Section 404 of the 
lederal Aviation Act provides that every 
air carrier shall provide adequate au 
transportation according to the terms 
of its certificate and points out that this 
is the only mention of adequate service 

In 1937, Congress proposed a_ bill 
which would have empowered the CAB 
to revise “from time to time, general 
standards respecting the character and 
quality of service to be rendered 
ind to make such standards effective 
on such dates as it may determine aft 
due consideration of the time required 
to conform to such standards 

However, ( 


ill, it did 


ongress did not enact the 
b pass this provision in 
the 19 ivil Aeronautics Act 
rican bases part of it 
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ct the 
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Seaboard Reshuffles 
Management 


New York—Top management reshuf 
fle has taken place at Seaboard & West 
engaged in a major 
refinancing program (AW Oct. 24 
p. 41). Richard M. Jackson, who joined 
Seaboard & Western last July on the 


recommendation of the underwriters and 


erm Airlines, now 


has been acting board chairman and 
general manager, becomes president and 
chairman of the board. 
Seaboard sold to 
Rhoades & Co. 
$1,595,000 principal amount of 6% sub 
ordinated debentures due July 1, 1970 
Raymond A, Norden, former president 
of the airline, and Arthur V. Norden, 


president, will 


Carl M Loeb 


acting as underwriter 


former executive vice 
serve the carrier as consultants. A new 


board of directors has been appointed 











American charges, on the basis ot 
such decisions, that the Board is exceed- 
ing its statutory authority and intrud- 
ing itself into management functions 
by dictating not only standards of 
idequacy but specific types of service 
to be performed, as in the Toledo In 
vestigation, routing to be employed, as 
in the Washington-Baltimore Investi 
gation, and types of equipment that 
must be used, as in the It. Worth In 
vestigation 

In the Ft. Worth the Board 
issued a decision in 1958, after several 
vears of investigation and due notice 
ind hearing, finding the air service to 
American claims that the 
finding of in 


hearing 


case, 


be adequate 
Board’s subsequent 
idequacy without 
within a vear of its original decision was 
not within its legal iuthority The air 
rves that even Ft. Worth has 
unfairness of “arbitrarily” 
Braniff ts 
equipment on 

hedul fre 


nother 
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have no business experience 
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Delta Wants to Resolve Idlewild’s 
Jet-Noise Complaint Out of Court 


New York—Delta Air Lines has 
changed its mind about making a test 
case of a Port of New York Authority 
court action to restrain Delta from vio 
lating anti-noise procedures at Idlewild 

AW Oct. 31, p. 36 

The airline's first reaction to the com 
plaint, filed last month in the Suprem« 
Court of the State of New York, was to 
let the issue be Last 
Delta told Aviation Werex that upon 
decided it did 
of the cas 
imicable ar 


Authorit 


resolved weck 
reconsideration it had 
not want to make an issue 
md hoped to work out an 


ngement with the Port 


which would lead to withdrawal of the 


complaint Comphianec with the pr 
| 


ct ip I 


now that Davlight Sa 
nded and the might ¢ 


wild be ca wT fo at 





FAA Grounds Airline 


Washington—Federal Aviation Agency 
issued an order 
last week to Arctic Pacific, Inc 
ing the crash of the supplemental car 
ricr's C-46 transport at Toledo, Ohio 


The pilot and copilot and 20 passengers 


emergency suspension 


follow 


were killed and 26 persons survived 
Suspending the carrier's operating cer 
tificate, FAA Administrator FE. R. Que 
sada said “I am clearly of the opinion 
that an emergency 
action, exists in respect to safety in air 
commerce Certificate of the pilot 
of the C-46, Donald L. J. Chesher, had 
been revoked by the FAA last July, but 
an appeal by the pilot resulted in a stay 
by CAB pending a decision in the case. 


requiring immediate 
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the record of 880 operation 
would affect a jet decision at 
I'he Port Authority ha 
poning a decision on jets at 
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political problem there and 
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cn 
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it Newark have not refl 
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noise 
cern with the jet movemen 
far \t the Sept 27 point 


} 


complaint was traceable to specific jet 
operations at the airport, the Port Au- 
thority said 

Something of the Port Authority's 
political problem at Newark and its po- 
sition so far can be seen in an exchange 
of letters between the agency and U.S 
Rep. George M. Wallhauser (R.-N. J 
Wallhauser wrote the Port Authorit: 
earlier this vear of his concern with re- 
ports of the possibility of installation 
of runways for jet operations at Newark 
ind expressed the hope that “ you 
will be able to reassure me that there 
is no substance to the various rumors 
ind theories concerning this entire 
project 

Ihe Port Authority replied that jets 
re not now permitted at Newark on a 
heduled basis and made the follow 
ng explanation of future policy 

It is true that transport aircraft pro 
x Iled by piston engines are no long 
being manufactured. Nevertheless 

pect to anv request from 
heduled jet oper 


Airport befor 


consider 


permit 
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yuld even 
would first be necessar 
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uuld not be 


+} 


m 1¢ 





More Caravelle Orders 

Paris—Air France last week was ex- 
pected to announce an additional order 
for twin-jet Sud Aviation Caravelle trans- 
The number of additional Cara- 
velles reportedly is six, as predicted in 
Aviation Week (Mar. 21, p. 45). 

Another two Caravelles were ordered 
last week by Sabena Belgian World Air- 
lines, raising its total order from four to 
six of the planes. Deliveries are expected 
to begin next January. 

An Air France order of six Caravelles 
would raise its fleet total to 30. Specu- 
lation here last week was that the new 
order will be made under a pooling ar- 
rangement with other Air Union carriers. 


ports. 
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British Aircraft Corp.’s Mach 2.3 
Transport Study Contract Extended 


By John Tunstall 


London—British Aircraft Corp.’s $1 
million design study contract for a 
Mach 2.3 airliner amounts to a 12- 
month extension of the feasibility study 
submitted to the Ministry of Aviation 
in March and will involve some wind 
tunnel testing. 

The announcement, made by Peter 
Thorneycroft, minister of aviation in 
the House of Commons, in a written 
reply, makes no reference to the status 
of feasibility studies submitted by the 
Hawker Siddeley Group. The feasibilit) 
studies submitted by both groups to the 
Ministry were based on largely similar 
slim delta configurations. Only Hawker, 
however, submitted a Mach 2.7 project 
in stainless steel, although it made no 
strong recommendations for the imm«¢ 
diate development of the steel aircra 
and also submitted a Mach 2.2 light 
alloy project 


raft 


Contract’s Significance 


Although the contract signific 
donment of the Mach 2.7 
cause of the structural resear 
gram which the switch to steel 
involve, the allocation of the contra 
BAC does not mean that BAC \ 
as prime contractor for any furt! 
velopment of the aircraft 

Both gt believe that if 


ernment should order the aircraf 


Ups the 
production, or build a prototyp 
design and development and 
tion would be 
throughout the industry 

A feature of the present design 
tract which is still being negoti 
condition requesting British 
Corp. to “explore further, with 
priate companies overseas, the 
ties of collaboration with 
sharing of costs and a 
markets.” 

The condition is regarded here as 
ferring that the government still dox 
not contemplate proceeding with tl 
production of the airplane on its own 


contracts 


1 View 


widening 


Configuration Open 


configuration 


The engines and thrust 
] 
' 


ire believed to be still wide open. Bri 
Siddeley Engine Co. appears most fa 
vorably placed to power the craft. Bu 
Rolls-Royce is expected to make 
strong bid with a Conway 42 develo] 
ment. One contender is the Bri 
Siddeley Olympus Mk.21, a 
development of the Olympus line wi I 
a net dry thrust of about 30,000 Ib. This 
is the largest engine envisaged for the 
aircraft. Alternatively, but involving use 
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of a greater number of engines, is a 
version of the Olympus now being de- 
veloped for TSR.2, the supersonic strike 
aircraft. Bristol Siddeley is also pro- 
posing an aft fan version of an Olympus 
primarily for the Vickers Super VC.10 
and, according to one Bristol source, 
this would have possibilities for super- 
sonic aircraft 

There is also the possibility of a 
mixed powerplant for the aircraft using 
ramjets and turbojets 

Award of the contract to BAC did not 
come as a great surprise to the industry 
ind it is generally regarded here that 
the newly reinforced research and wind- 
tunnel facilities of BAC are superior to 
those available to Hawker Siddeley 
Most of the British supersonic know- 
how also resides with BAC 

There is also the possibility that both 
the TSR.2 and the proposed supersonic 
airliner have similar delta configuration 
which would be another powerful factor 
nfluencing the placing of the contract 

Work is known to have been proceed 
ing at the Bristol Aircraft Co.’s Filton 
works on a slim delta study for mi 

had much unex 
plained expansion of the company’ 
sign team under Dr. A. E. Russell 
lesign off 


time and there been 


ye sources believe that the 
further advanced than 
wn and that a wir 


s been under wa 


Support Role 

Both the Handley Page delta re 
ft duc shortly and the Shor 
be expected to play 1 SUPpoOT 
airliner develo 


Carci 
uircta to fis 
5 will 

role in the ( 
ment but neither is believed to have ; 
ciation with the project. The 
SC.5 was originally built to confirm the 
low-speed handling characteristics of 
the English Electric Lightning, particu- 
larly with respect to the placing of the 
tailplane, an exercise which English 
Electric is believed to argue was entire] 
unnecessary 

This research aircraft has now 
modified to fly with increased 
ind with a drooped leading edge de 


the Royal Aircraft FEstablis 


supe rsonic 


direct ass 


oped bi 
ment 
Neither of these feature 
to be associated with development 
the Lightning airframe and it seem 
most likely that they are more direct] 
tied either to the TSR.2 or the super- 


5 Cxpe tt 


sonic transport 

Comments made by Sir George Ed- 
wards just before the placing of the con 
bear special significance 


tract now 


Speaking before the Institute of Direc- 
tors, Sir George made a strong plea for 
the British and U.S. governments to 
get together and agree on the principle 
of cooperation and establish the cruising 
speed for the supersonic airliner at 
1,500 mph 

Sir George suggested that due to the 
regrouping of the British aircraft indus- 
try the U.K. was in a more realistic 
position to appeal to the U.S. industry 
for a joint venture in this field 


Report Viewed as Basis 
For U.S. Transport 


Washington—Supersonic jet trans 
port survey conducted by United Re- 
search, Inc., for the Federal Aviation 
Agency is now viewed here as a first ma- 
jor step toward launching a supersonic 
transport program for the U.S 
Although the report (AW Oct. 31, 
27 encrally optimistic in its 
the feasibility of undertak- 
rogram at th United Re- 
onsolidated into its findings 


t 
t 


con 
tin 
studies, some of which predic 
market for the SUPETSONIC jt 
For exampk Lo khe 1 A) 
iys if anticipates 


only 50° supersor 


oncede 
100d cros 
m the 
ind sound et 
White Hous 
non practi ality of the 
ited Research found that 


require govern. 


iking will 
rt for 1970 comph tion 
rt stresses the finan 
involved in the de 

mstruction of a supersonic 
substantial 


ustained 


points to the 
urers have 
of commercial 
production It } 
$165 mil 
Douglas 
5 million 


equipment 
that Bocing has lost 
mvair $221 million, 
yn and Lockheed $7 
f $708 million 
finds that the profit ex- 
commercial supersonic 
ly low when 


WW ill be 


The report 
pectancy of a 
transport program 1s relative 
the long period of time fund 
tied up in the development program is 

Assuming $4 bil- 
200 aircraft at $20 


would 


taken into account 
les from 
uircraft, net profit 
ome $112 ne re- 
It said that to achieve this, 
to commit funds 


nillion, t 


imount 
port states 
it would be necessary 
over a 12- to 13-vear period 

rhe report notes that the Ford Mo 
tor Co. developed the Edsel with an 
outlay of that Ford 


has 2.5 times the net worth of Boeing, 


$250 million but 
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Douglas, General Dynamics, Lockheed 
and North American combined. Other 
financial risks which underscore the 
need for government support are 

¢ Technical and market risks are greater 
than for any previous commercial pro- 
gram 

© Magnitude of fund requirement for 
development program is too great and so 
difficult to estimate that a manufacturer 
could not adequately know the extent 
of the necessary commitment 


‘ " 
Central Route System 
. 
Expanded by Board 

Washington—Central Airlines won a 
broad expansion of its route system 
cross a seven-state area last week in 
the Civil Aeronautics Board's Kansa 
Oklahoma Local Service Case deci 

The Board's order, which 
awarded new trafic stops for ( 
Air Lines and Trans-Texas Ain 
carried a warning that local ser 
awards must measure up to CAB 
it or lose it” policy at an ear) 
the ser ¢ is to be contmued 

“By our awards in this case 
Board said we arc making n 
improved air services available t 
communities at considerable cost t 
the government, im expectation that 
these services will be used by i 
sufficient number of persons to justif 
an outlay of government funds t Dp 
port the services 

Extension of Central's rout 
gave the carner the following 
routes for an indehnite perc 
e Ft. Smith, Ark., to St. Lou Ml 
via Fayetteville and Harrison, Ark 
@ Kansas City, Mo., to Denver, Col 
via Topeka, Manhattan (Junction Cit) 
Fe. Riles Salina, Hays, Goodland 
Wichita, Hutchinson, Great Bend 
Dodge Citv, Garden City, Kan., ar 
Lamar, Pucblo, Colorado Springs, Colo 
@ Kansas Citv, Mo., to Oklahoma Cit 
and Tulsa, Okla., via Topeka, Ind 
pendence Coffevville), Parsons, Kan 
and Bartlesville, Okla 

Rearranging present Central route 
segments the Board authorized service 
between Amarillo, Tex., and the alter 
nate terminal points of Wichita, Kan 
Denver, Colo., and Oklahoma City and 
Tulsa, Okla., via Borger, Tex., Guymon 
Okla., Liberal, Kan., Lamar, Pueblo anc 
Colorado Springs, Colo., and E-nid and 
Ponca Citv, Okla 

The airline also was granted a pet 
manent extension of its Tulsa-Ft 
Worth segment bevond Tulsa to 
Bartlesville, Okla., and the terminal 
point Wichita. In addition, Central's 
Tulsa-Oklahoma City segment also was 
extended to the intermediate points of 
Joplin, Springheld, and Ft. Leonard 
Wood, Mo., to the terminal point of 
St. Louis, Mo 


! 
1G 


AVIATION WEEK, November 7, 1960 


Flight Aid Development Progress 
Reported to RTCA Symposium 


By Robert H. Cook 


Washington—Progress rep 


development of automatic lan 


collision avoidance systems h 


1 two-day meeting here last 


the Radio Technical Comn 


Acronautics 
lechnical reports singled 
unresolved issues which must 
before final adoption of thes« 
ifets tems, but thev ag 
| 
rencra clusions 


e Use of existing and plann 
nt Landing Systems offer 

practi il meat 
iting automatic landing 


@ Mutual exchange of inf 


’ 


nel ‘iil 


tween aircraft may pro 
ite and reliable bas 
{ ) ! llision j oidance 

© Value of either safet 


ipon its worldwide 


through the International ¢ 


(Organization 


B. Litchford 


em 
i fully aut 
Noting that 
ll be required 
re 


n 
Cc re ned 
in tem. Mo 
ec ILS of the futur 


quiring guidance 


il altitud 


Reluctance to Change 


Litchford also cited th 
xperience which have been g 
ILS system landings, emp 
the “thousands of pilots wh 
trained and have this exper 
likely to quickly idopt a new 
new landing technique sh 
ompatible 1S possibl 
ht 

One of the major deficie: 
use of ILS as a part of any f 
matic landing system, he pe 


the svstem’s straight lin 


limitation, providing a 
path so limited that it is 
follow below altitudes of 15 
ft. Expected speed increases 
aircraft may require any finally 
system to provide angle-a 
path information of as much 
he said 

Litchford noted that exten 


ress has been made on an airborne com- 
bination of a radar altimeter coupled to 
in ILS system, permitting the aircraft 
to descend on ILS to a point where the 
radar altimeter would be used for flare- 
uit. However, he questioned the r 
liability of this system because of ter- 
rain variations which could make it 
difficult for a pilot to judge the final 
flare guidance before leaving the ap- 
proach guidance. One of the mor 
promising solutions envisions the us¢ 
of a precision narrow scanning radio 
beam providing ILS type angle infor- 
mation from the runway to the aircraft 
er angles as high as 20 deg., he said 

Reviewing airline needs for an auto- 
satic landing svstem, “Walter A. Jensen, 
of the Air Transport Assn., urged that 
iny system finally adopted be econom- 
il and flexible for use at a_ wide 
inety of airports 


ATA Urges Flexibility 


“We believe that the automatic land 
system should make maximum us¢ 
f existing equipment both on th 
yund and in aircraft,” he said. “While 
ertainly are not opposed to transi- 
n to advanced techniques, it appears 
is that existing equipments, partic- 
ly the glide path and localizer of 
the instrument landing svstem, are 
ipable of msiderable more than 
now being made of them. We have en- 
uuraged the development of improved 
localizers and feel that more effort could 
expended to achieve a similar im- 
provement in the glide path.” He added 
that anv svstem selected should be 
ipable of international standardiza- 
on and implementation at a_ cost 
thin the various countries’ ability to 
Day 
C. R. Brvan, technical director of 
the flight control laboratory at Wright- 
Patterson AFB, reported that the labo- 
tory has had good results with a 
letdown computer emploving barome- 
tric altitude and Tacan or Vortac dis- 
tance data to provide guidance 
nformation giving the vertical angle 
neasured from an aiming point on the 
‘round. The difference between the air- 
raft’s glide path angle and the guid- 
ince angle to the ground, he said, is 
the basis for control action by the pilot, 
jutopilot, to follow the correct flight 
yath 
The present automatic landing sys- 
tem program at Wright-Patterson shows 
the pilot not only the relationship of 
his aircraft and the ground but also 
what vertical control action is required 
ind being taken automatically, he said. 
‘he procedure still allows the pilot to 
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Precisior 


A French word that means the same thing in English: find something else, too. The same quality of preci- 
quality or state of being precise; accuracy; definite- _ sion in everything. Food that is prepared in the great 
ness. It’s a precise description of an Air France pilot. French tradition. Service that is accurate, and atten- 
Exacting. Accurate. Definite. An alert mind guiding tive to every detail. Atmosphere that is friendly, en- 
skilled hands to precise action. Everyone expects it. joyable, and authentically French. Precisely what 
Everyone who’s ever flown Air France finds it. They you want...precisely what you get...every time! 


AIR>FRANCE JET 


WORLD’S LARGEST AIRLINE/WORLD'S MOST PERSONAL SERVICE 
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assume lateral control of the aircraft 
if he wishes, Bryan said. 

Federal Aviation Agency progress in 
collision avoidance system testing was 
reviewed by James H. Muncy, who 
said that while self-contained units in 
aircraft would provide protection against 
a midair collision regardless of whether 
the oncoming aircraft was so equipped, 
this type of system can not meet the 
exacting angle and range measurements 
necessary to deliver a collision predic- 
tion. Time limits for an escape ma- 
neuver would require 25 to 30 sec. with 
sccurate measurements at ranges from 
10 to 20 mi. for jet operations, he said. 

With a cooperative system, informa- 
tion such as altitude, speed and course 
can be exchanged between aircraft, 
simplifying the measurement problem 
The system would detect oncoming air- 
craft, evaluate the collision threat and 
determine the proper escape maneuver 
to be executed by the pilot or the auto- 
pilot, he said 

FAA has a current contract with 
Bendix to test the feasibility of a co 
yperative CAS system exchanging alti 
tude information and with range in 
formation obtained by ground-bouncing 
he signal carrying altitude information 

Work on the project to date has been 
cncouraging,”” Muncy said, with rang 
ind range rate data automatically ex 
tracted from the signals in flight and 
fed into a ground computer. Fully in 
trumented testing is scheduled for this 
month in a Bendix aircraft, and by De- 
cmber it will be delivered for testing 
in an FAA aircraft, he said 

Che approach to the collision avoid 
nce system being followed by Bendix 
ppeared to us as being the simplest to 
nstrument,”” Muncy said. “More com- 
plicated svstems have been proposed to 
is by others. Pending the outcome of 
the feasibility tests of the Bendix ap 
actively pursuing 
other collision avoidance systems.” 

Muncy said, however, that FAA has 
been investigating the antenna of a com 
warning indicator 
ollision avoidance system proposed by 
the Sperry Gyroscope Company. This 
based on an exchange of alti 

ity information between 
pairs of aircraft 

Summarizing the problems yet to be 
olved in developing a collision avoid 
nee svstem, Frank C. White of ATA 
ud that general agreement on a CAS 
almost a dead 
is piled waist-high 
n terms of several million dollars of 
private- and government-financed re 
ports that a cooperative solution to CAS 

1 must at this time.” 

While suggestions for a CAS system 
have “run the gamut of the state of the 
irt,”’ White said, anv final 
have worldwide accepta- 
bility to permit worldwide utility 
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Northeast Awaits Release of 880; 
Plans to Begin Service on Dee. 15 


By David H. Hoffman 


Boston—Northeast Airlines 
Dec. 15 as its target date for inaugur 
ing Convair 880 service along th 
ern seaboard, but the financial st 
between Howard Hughes and General 
Dynamics still remains a major stum- 
bling block 
Under an agreement reached 
spring, six jets will be drawn fr 
30 Convair 880s ordered f 
World Airlines by Hughes 1 
and, with Hughes’ consent, | 
Northeast for years. N 
said that terms of the lease, 
an option to purchase, were har 
out with Convair and General | 
manufacturer of the CJ-805 
used on the S80 
“Wi every expectat 
880s will be on the line by D 
James W. Austin, Northeast 
and gencral manager, told A 
Weekx last week. But at the 
Austin reported that Hugh 
then, had refused to “relea 
the aircraft on order for TWA 
To finan Northeast’s tran 
iets, Hugh had agr 
vance the carrier $9.5 million f 
ing capital Delivery of th 
pose problems for Hugh« 
financing pr 


jet order (AW 


seven 


have 
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Trans World's 
p. 35 

Me ii h ke 
paring if 
first airct 


hoping that the SSOs can be 


Northeast has 


luring the peak Florida 


SCTVICK 


season 


Defines Routes 


Pending approval from tl 
Acronautics Board, Northeast 
which city pairs ar 

nrst SSU 

has defined the 
these are known t 
between B 
Boston-N 


disclose 
to rec Scrv ice 
compan 

routes, and 
nonstop rvice 
Montre 
Miam 


Introduct 


is well a 
chedules 
on of the SSOs w 
effect on Northeast’s New 
Miam t rvice. which 
with Boeing 707-300s 1 
MWA, Austin said. Last we 


the hy 
ICSC \ 


idd nl 
day-only round trip with a 7 
passenger. all-tourist configur 
Maintenance workload at 
mitting, Northeast will sch 
Saturday jet trip to « 
sengers from th ther 


rier expanded 

r\aA 
’ 

ollect 0 


publish 


parture will be sold on a seven-day no- 
tice basis and leave Miami for New 
York Saturday evening. 

To avoid delaying the start of service, 
Northeast is sending pilots and flight 
engineers to TWA’s Kansas City, Mo., 
base for flight training, with the first 16 
of 26 crews departing last week. If a 
l'WA 880 is used, Northeast has agreed 
to pay $750 per block training hour, 
plus $45 for each instructor pilot hour 
and $30 for each flight engineer in- 
structor hour. Should some training 
take place here in Northeast equipment, 
['WA's price is $809.13 per week per 
pilot instructor and $537.18 per flight 
engineer instructor 


Northeast Advertising 


Although Northeast is expected to 
idvertise “fastest to Miami’ when it 
introduces 880 service from New York, 
the carrier reports that it will publish a 
southbound block-to-block time of 2 hr 
35 min. and a northbound time of 2 hr 
23 min., both based on Mach .84 
cruise 

Operating Douglas DC-8s over the 
same route, National already lists some 
outhbound schedules at 2 hr. 25 min 
All National’s northbound schedules 
ire pegged at 2 hr. 25 min. as are those 
f Eastern and the Northeast 707, even 
though the 707 and the DC-S usually 
use a slower Mach .82 figure in estab- 
lishing cruise power 


MATS Evaluates Bids 
For 1961 Contracts 


Washington—Military Air Transport 
Service expects to announce awards for 
the bulk of its 1961 passenger contract 
business in “two to three weeks.” 

Twenty-one airlines were invited to 
ubmit proposals by a Nov. 7 deadline 
for flying about 220.000 military pas- 
sengers to and from overseas stations 
luring the next calendar vear 

The minimum rate MATS will con- 
sider is 2.9 cents a passenger mile. Air 
Force reluctantly accepted this floor 
rate at the insistence of Civil Aero- 
nautics Board, and put it into effect 
for the first time in awarding con- 
tracts for passenger traffic for the Octo- 
ber-December period of this vear (AW 
Sept. 12, p. 41) 

In making the last quarter awards, 
MATS noted it “will consider not only 
the price but also the ability of the air- 
lines to expand their operations for 
MATS’ use in emergency and the value 
to MATS of the types of aircraft of- 
fered.” 
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TEN MILLION 


passengers have already flown in Boeing jetliners 


...most popular, most proved jetliners in the world! 


one 
724 
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CL-44 Loading Aims for | hr. Turn-Around 


By Erwin J. Bulban 


Fulsa, Okla.—Mechanized loading 
tem for the Canadair CL-44 turbo 
prop cargo transport is designed to en 
urc a turn-around of one hour from 
the time that the airplane taxies inte 


the loading area until it taxies out again 


with actual unloading and loading of a 
complete payload taking 45 min 
The ncw airplane ordered by I lving 
liger Line, Scaboard & Western Ai 
lines and Slick Airways, has a maximum 
load of 63,000 Ib. and over 3,000 
range in domestic op 
operating costs are ap 


ents per ton statute mile 


' 
transcontinental = stage 


k turn-around time of the 
of mechan 

cargo loading, an 

ittacked after care 
indicated that conventional 
ctho would require five 


| 


] } 
lle the pavloads envisaged, 


chief engineer 


goal had becn 
whihcant penal 
ght. cube loss, 

unacct ptabl 


‘ . 
i) turn-around 


lume of 5,900 


ind container en- 


go trou usable 
mading area 
ind opposite the 
the CL-44 achie 
ght limited pavload with 
| 


wuse density of 12.8 Ib 


tacking cfhocncies 
ntaimers and 
mpartment 


iding $ 


rtained that 


weight penalt 

7 

mpartment pai 
than 300 cu. ft 

ind pallet i! 1M 
I 

1 new ipproach 

Ihe 


flexible pa 


main ompal 


} 
cach side of 


tem has been demo 
ile functional test nig 
duction for CL-44 customers 
lexible pallet is of metal faced 
wood construction approximately @-in 
thick with aluminum alloy” rubbing 
trips bonded to the bottom surface 


hese strips ride on matching strips, on 
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the aircraft floor, which a1 tive-g flight loads and design side load 
extruded nylon impregnate ire transmitted from the throw-over net 
lubricant. Side edges of the to the side rails and tests have been 
net attachment fittings an completed which show that deflections 
overlay under both conditions will not foul the 
rails alon cle ae t urcraft structure, Higgins reported 
floor Barricr nets, designed to take 9g for- 
Che pallet, with a loa vard crash loads, are attached to longi- 
§,000 Ib., we only 140 tudinal straps along the fuselage sides 
Dacron throw-over net only | ind to the six tie-down rails in the air- 
mated to be approximatel craft floor. Barrier nets weigh less than 


weight of a rigid pallet desig Nes 20 lb. each, are interchangeable and 














~ 








PROTOTYPE “level loader” platfor loped by Canadair is designed for attachment to 
mam Cargo compartment sill when t Ss swung aside to permit feeding cargo on pallets 
directly into the fuselage. Lower platt fitted with rollers, allows cargo loading into the 
aft underbelly compartment, using tainer loading ram. Level platform, which auto 
matically compensates for fuselage nent, attaches to aircraft at end nearest camera. 
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Your man at American AlRfreight 


ment of airfreight. That’s why your shipments on 


AlRtreight Customer Service Agent has an- 
swers to all your airfreight questions. 
The AlRfreight Customer Service Agent is the voice 
of American AlRfreight. If your question concerns 
rates, routes, pick-up or delivery, he supplies the 
answers quickly, courteously. Taking a real interest 
in your shipment, he maintains a record from pick- 
up and loading to touchdown and delivery. 

The AlRfreight Service Agent is a specialist among 
specialists. Each skilled member of the AIRfreight 


team is an expert in the swift and dependable move- 
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American AlRfreight have more assurance of leav- 
ing on time, arriving on time and getting where 
they’re going in good condition. 

Keep yourself abreast of the latest developments 
in airfreight. Write American Airlines AIRfreight, 
100 Park Avenue, New York 17, N. Y. for a free 
subscription to “Al Rfreight Manifest.” 


AMERICAN AIRLINES 


America's Leading Cargo Airline 














AA PROPERTY LE TO STOP oo cencenee 
pet TOTAL LOAD 
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TIME-MOTION analvsis of CL-44 loading and aircraft servicing and fueling sh turnaround of less than 45 min. estimated as result 
transport. 

















of integrated cargo handling system developed by the company for the turbo, 
the pallet int 
lignment within the guide rail 
irplanc 
Considerable test work has been don¢ 
n determining characteristics of the 
material to be used in the rubbing 
trips. Three materials tested in com- 
bination with the aluminum alloy strips 
n the pallet were nylon, Teflon and 
uylon impregnated with molybdenum 
disulphate. The latter material proved 
most efficient, Higgins noted, ha 
ing an initial coefficient of friction of 
115 est program included 10,000 
vcles of loading and unloading, dur- 
which sharp silicon sand was ap- 


pulled 

ind the 

ng 

plied to the rubbing surfaces on the 

erage of everv 150 cycles. At the end 

f this program, the coefficient of fric- 

tion had risen slightly to 0.17. Total 

equipm« t wear on the plastic rub strips was less 

urplane a re provided ic af than 10% of the original thickness and 

designed pla ’ ipproximately 35 wear was found 

ill in all direc ork lil mo the platf ilong the edges of the worst aluminum 

sideways and rota- —_ positior trips on the bottom of the pallet, Hig 

imple level switch lest ive demonstrat gins stated. No repairs or replacements 

izes a jack at the $,000-lb | can be easil were required during or at the end of 
ir point of support to move it in a the transfer platform bi this program, he added 

direction that will hold the platform — each side, including the ca Modifications to the winching system 

level the fusclage moves up and one load is initially placed t were found necessary early in the test 

down form off-center and cocked t program to provide better tension con- 

\ standard fork lift of approximately Guide rollers near the fou trol under load, but no replacements 

15,000 Ib. capacity is the only other — the pallet follow the guide 1 4 repairs were necessary during the 


piece of equipment required to com- side of the platform t final 9,000 evcles of operation, he said. 


movement and en rZ 
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RAF deterrent force relies on the most advanced aircraft and missiles... 


RAF Transport Command provides 5,000-mile range—20-ton payload capacity ... 


... AND BRISTOL SIDDELEY 


Bristol Siddeley Engines Limited, one of the largest manufacturers of aero-engines in the 


world, supply flight power for a large proportion of the aircraft and missiles of the Royal Air 
Force. The most potent part of the RAF’s strategic deterrent force, the bulk of its round-the- 


clock defence, the majority of its transport aircraft and all its latest basic and advanced jet 


trainers are powered by Bristol Siddeley. 
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RAF round-the-clock defence intercepts aircraft hundreds of miles out, far up into the stratosphere... 





RAF Flying Training Command orders the latest basic and advanced jet trainers ... 


UPPLY THE PO 


FLIGHT POWER NEEDS e 
THE BIG PRODUCER 








BRISTOL SIDDELEY ENGINES LIMITED 
f BRISTOL AERO-INDUSTRIES LIMITED, 200 international Aviation Building, Mont nada. Tel: University 6-5471. 
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AIRLINE OBSERVER 


© Watch for Sen. A. S. Mike Monroney to press for extension of the federal 
aid-to-airports program, which is due to expire next year. Sen, Monroney 
seeks a program that will provide $100 million annually in airport aid funds 


> Acroflot plans to inaugurate its first scheduled service with new, twin-turbo- 
jet Tu-124 transports on the Moscow-Perm and Moscow-Chelyabinsk routes. 
The two routes are about 725 and 925 mi. long respectively. Late last 
month, a 24-passenger version of the Tu-124 made a 750 mi. test flight from 
Moscow to Krasnodar, north of the Caucasus Mountains, in two hours. 
Top speed was about 621 mph. 

© Chances are now strong that the Spanish government will authorize [ber 
Air Lines to buy a fleet of four Caravelle turboprop transports 


P Air trafic holding delays up to one hour at Orly Airport, Paris, have 
resulted from a slowdown by dissatisfied air trafic control personnel. Con- 
trollers, who are seeking higher pay through job reclassification, struck twice 
last month for short periods of time, but returned to work when the govern- 
ment threatened to draft them. Slowdown is conducted through a strict 
application of minimum separation rules for aircraft entering Orly trafhe 
control region. Ground delays are caused by withholding clearances from 
ramp to runway for takeoff for as long as 20 min. 

© Lockheed Aircraft Corp. n expects to finish its flight 


I 
program on the Electra turl prop transport (AW Oct. 24, p. 3 
> International Brotherhood of Teamsters lost its first strong bid to represent 
airline mechanics when National Airlines’ mechanics rejected a formal Team- 
ster bid by a vote of 715 to 402. Outcome of the systemwide union repre- 
sentation election came as a distinct upset to Teamster officials, who point 
out that more than half the airline’s International Assn. of Machinist mem- 
bers had petitioned the National Mediation Board to conduct the election. 


> Acroflot has signed its first pooling agreement with a Western carrier 
British European Airways. Agreement, signed in Moscow, provides for 
pooling of all revenues earned by the two carriers on the London-Moscow 
route and splitting of proceeds on a 50-50 basis 


> Air France has been flying a Boeing 707 turbojet transport on occasional 
New York-Mexico City schedules as substitute equipment, although the 
bilateral agreement between France and Mexico limits flights of the French 
carrier to four piston-engine aircraft flights weekly. Because Air France trans- 
atlantic flights are now served by jet equipment, the carrier must maintain 
piston-engine equipment in the U. S. for the New York-Mexico City segment 
of its route. Boeings are pressed into service when piston-engine equipment 
is unavailable. Chances are now strong that the bilateral, which is currently 
being renegotiated, will permit jet flights on the route by the first of the year. 


P Douglas Aircraft Co. now has contracts to convert a total of 16 DC-7C 
transports to all-cargo configuration. Carriers involved are Alitalia, British 
Overseas Airways, Japan Air Lines and Riddle Air Lines. Conversion costs 
average $320,000 per airplane 


>» Cuba has banned all flying within a cordon of airspace extending 30 mi. 
into the Caribbean from the north coast of Pinar del Rio province, which 
covers the island’s western tip but does not include Havana. The attempt to 
prohibit air activity in international airspace coincided with a U.S. disclosure 
that Cuba’s Castro government is importing and stockpiling arms from 
Communist bloc countries. Operations of U.S. airlines have not been 
affected by the ban. 


> American Airlines, in a move to restore public confidence in the Lockheed 
Electra, is conducting a series of press conferences in 19 key cities on its sys- 
tem now served by Electras. Series of accidents, reasons for speed restric- 
tions and current modification program are openly discussed during the 
conferences by officials of the airline in attempts to dispel any elements of 
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mystery surrounding the Electra problems (AW Oct. 24, p. 37). 











SHORTLINES 





> American Airlines added these new 
Boeing 707 and 720 schedules last 
week: One 707 and two 720 daily round 
trips between New York and Detroit; 
one daily round trip 720 flight between 
Detroit, Chicago and Los Angeles; two 
daily round trip 720 flights between 
New York and Toronto; two daily 
round tip 707 flights between New 
York and St. Louis; one daily 707 
round trip flight between Los Angeles 
and Phoenix. A second round trip 707 
chedule has been added between Bos- 


ton and Chicago 


> British Overseas Airways Corp., flew 
94,817 passengers on its international 
routes in July. The carrier flew a total 
of 306,394,000 passenger mile ind 
maintained a passenger load factor of 
7.0%. British European Airways cat 
ed 509,435 passengers over its interna 
nal routes, flew 175,479,000 passen- 
miles and had a load factor of 


in th ine period 


>» Continental Airlines reports a net in- 
me of $1,247,000 for the first nine 
months of 1960, which the carrier say 
ilmost triple its income during the 
ime period in 1959. The airline said 
it had carried 1,018,000 passengers by 
the end of the third quarter. Conti 
nental’s third quarter net income was 
$732,000, a 24% increase over the 
profit in the same 1959 period 
> Flying Tiger Line reports a net loss 
of $566,460 for the third quarter of 
1960. The carrier attributed the loss to 
cutbacks in military contract operations 
and a decline in airfreight revenues 
during the period 


> Lineas Actos de Nicaragua, S. A., has 
been awarded a foreign air carrier per- 
mit by the Civil Aeronautics Board. The 
airline will operate from Managua, 
Nicaragua to San Salvador, E] Salvador 
ind Miami. Off-route charter opera- 
tions will be permitted 


> Pan American World Airways says it 
will offer freight capacity of 500,000-Ib. 
on its transpacific routes beginning this 
month. The international airline is now 
operating converted a DC-7F all- 


cargo aircraft on its Pacific routes 


P Southern Airways has been granted 
iuthority by Civil Aeronautics Board to 
extend trade agrcements with advertisers 
providing for air travel in exchange for 
advertising. The local service airline 
asked for extensions to compensate for 
the period when labor troubles made 
the reciprocal services of the airline un- 
ivailable to advertising agencies 
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(NRAVELLE 


The finest medium range jetliner the world over 


Caravelle is the only airliner 

that can fly into an airport, 

unload and load passengers 

S Hi and take off again without 

eC the aid of airport ground 
equipment. 

{| It does it with integral 

SUPPOr Ing loading stairs, the ability to 

start its jets from its own 

from the batteries and the capability 

: of making many en route 


stops without refueling 


a 
time Caravelle is self-support- 
ing in more ways than one... 
it makes a profit carrying as 
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IT S horn few as 28 passengers! Many 


an airline with a profit prob- 


lem can find the solution in 


Caravelle. 


Designed and built 
by SUD AVIATION Sold and serviced 
> by DOUGLAS AIRCRAFT 





EW! 
BUDD | 
» » FLEXAGAGE 


(Pre-aligned double-deck pair of MetaiFilm strain gages) 





first time, 


a single gage Mounts as a single, moisture-proof, cali- 


brated gage on one side of test surface. 
that measures os f f 
Eliminates difficult back-to-back gage 


both bending mounting problems and need for pressure- 
and axial strain proof lead wire installation, such as in pres- 
sure vessel analysis. 
Makes possible bending strain analyses even 


on surfaces formerly considered inaccessible. 


Separates bending strains from direct (ten- 
sile, membrane, hoop) strains . . . accurately 


measures both. 


front back 
*Patent Pending 


FOR FULL DETAILS, WRITE FOR NEW FLEXAGAGE BULLETIN 


INSTRUMENTS ff iA yA 
A DEMEMER owision 
THE BUDD COMPANY - P.O. Box 245 - Phoenixville, Pa. 


fices in Atlanta. Ga., Oak Park. Il.; Detroit. Mich.; 


( sit ur phone book for s 
Seattle, Wash., Dallas, Tex.; Los Angeles, Calif 
Canada: Budd Instruments, Ltd. 170 Donway West, Don Mills, Ont 


In Europe: Budd 8.A., 10 Avenue de la Grande Armée, Paria 17*, France 


Inaccessible interior? A single 
exterior-mounted Flexagage makes 
all your measureme nia! 





Other gages from Budd: 

e MetalFilm electrical strain gages e PhotoStress Rosettes—the only e PhotoStress gages for unidirec- 
in a wide range of sizes, configu- gages that provide directly both tional strain measurements, trans- 
rations and temperature compen- orientation and separate magni ducer applications, machine align- 
sations. tudes of principal strains ment and torque measurements 














SPACE TECHNOLOGY 
Transit IIIA Planned for Nov. 29 Launch 


Washington—Transit IIIA, 300-Ib., 
multiple-payload, navigation-aid | satel- 
lite with at Teast two new experiments, 
is programed to be fired into a 500- 
naut. mi.-altitude circular orbit between 
11:30 p.m. and 3:30 a.m. EST on Nov. 
29-30 from Cape Canaveral, Fla 

A new trajectory—southeast across 
the Atlantic—will be programed for this 
fourth launch in a senes of doppler 
technique experiments projected to 
evolve into an operational space naviga- 
tion-aid system for use bv surface ves- 
sels and submarines, sometime in 1962. 
‘Transit series satellites also are intended 
to establish feasibility of an aircraft 
doppler navigation system 

Multiple payloads for the Transit IITA 
satellite will include 
@LOFTI (Low Frequency Trans- 
lonosphere) experiment, a special Naval 
Research Laboratory payload housed in 
a 20-in.-cia. shell carried piggyback on TWO satellites in Transit IIIA navigation-aid experiment are programed to orbit in 500- 
the basic navigation-aid payload. Con naut. mi.-altitude circular path after separating from Able Star vehicle over Mozambique. 
figuration of this piggvback pavload is 
identical with that which housed the 
“bonus” Lyman-Alpha and X-rav radia 


tion experiments in Transit ILA (AW J STAGE IAl SEPARATION 
June 20, p. 76 i V1 7 so fees FAIRING BLOWN 
projected to establish feasibility o ef STACE ll CUTOFF 


transmitting very low frequency radio 
signals from the ground through the 
ionosphere for reception by an earth 
satellite, will measure attenuation of 
an 18-ke. signal 

© Basic navigation-aid, 36-in.-dia. pay 
load, developed by Johns Hopkins Ap 
plicd Physics Laboratory, is the same 
fundamental configuration that was 
used in Transit IIA experiment but 
for the first time, will contain a new 
picce of development equipment to 
demonstrate the performance of an in 
jection memory system (digital com- 








puter) carried in the satellite 


Digital Gute Sajestion STAGE || SECOND CUTOFF 
A ground station will inject (trans- STAGE II/PAYLOAD SEPARATION 


mit) orbital values and other associated 
digital data to the satellite for storage 
and subsequent readout—probably at 
one-minute intervals. In effect, any 


vessel at sea which measures the dop TRANSIT INA southeast path to injection into orbit is third specific trajectory to be flown 


pler shift of the satellite's signal and in ARPA-Navy-APL navigation experiment program. 

receives the orbital trajectory informa 

tion will be able to plot its position = 
Transmission of the digital information Range) experiment also has bi to ground stations on a frequency (445 
from the ground to the satellite and — uled for incorporation in the \PI mec.) different from those used for 
back to ground will be modulated by payload, but indications are that N transmission of information from other 
a radio-frequency carrier ind APL pavload manager \PL pavload experiments. 

Associated equipment includes cod sidering climinating this eq t Refractive index  correction-expen- 
ing devices and timing and control from the satellite ment, also carried in previous lL ransit 
equipment Basically, SECOR is a t satellites, is projected to confirm theo- 

SECOR (Sequential Collation of to gather geodetic data, for tran retical mathematical relationship —be- 
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Mr. S. £. Miller, 

) Vice President and 
Division Manager 

f American Bosch Arma 
shows the hundreds 


nyt 


of items which go 
the manufacture 

of a fuel injection pump 
(upper left of table) 
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MANAGEMENT OPERATING SYSTEM 
SAVES AMERICAN BOSCH $120,000 
YEARLY ON SHOP ORDERS ALONE 


IBM MOS 


...-TRIPLED SAVINGS ANTICIPATED WHEN SYSTEM 


American Bosch has turned to IBM's new systems tech- 
niques for faster, more sensitive control of its manufac- 
turing cycle at the Springfield, Massachusetts, plant. 
Utilizing the IBM Ramac 305, the Management Operating 
System has been applied to Materials Planning and Inven- 
tory Management, and large savings have already accrued. 


These additional savings are expected from methods 
now in use: 
@ sharp reduction of machine setup costs. # standard- 


ized production levels, to minimize manpower fluctuations 
@nd concentrate inventory dollars on active sales items. 


IS EXPANDED! 


@ substantial time reduction in production schedule 
changes. ® automation of annual standard cost revisions, 
with a 70% expense cut. 


When the Management Operation System is extended to 
other areas, American Bosch estimates that savings will 
be tripled. 

MOS can be applied to most industrial operations, with 
specially trained manufacturing representatives to assist 
you. IBM Balanced Data Processing provides comprehen- 
sive support in applying the system to your company’s op- 
eration. For full information, call your nearest IBM office, 


BALANCED DATA PROCESSING 


© 











lb.-thrust Able Star second 
its propulsion system alread 


Ihe Able Star vehicle will 


Transit IIA Aims 


Navigation-aid experiment in the Ad 
vanced Research Projects Agency-Navy , 
: idvanced guidance system w 
Applied Physics Laboratory program will ag ee 
_ — — Hing sr , roughs J-1 computer at Cape ¢ 
® De : F naviga 
velopment of a shipboard navig Space Electronics Corp 
ion system. 
po . . bili f ft ind installing avionic equip 
@ bests . aft. , i 
: stablish feasibility of an  aircra the Able Ster stece besit 
‘ler navigation system. 
“ont ler a — syst ay : the Transit IIIA in the exper 
© les > pe ance of an injection ' ; , . 
on Ge perenne — © Nose fairing on the Able S 
memory system operating in a satellite. will , 


- . be jettisoned at about 
®@ Geodetic analysis, to determine, with fter liftoff 


very high accuracy, the figure of the e Able Star engine shutdown 


carth 
command signal from groun 


& P ? "la ) ‘tween 
ee age ry ee 1 ahmet 460 ene ‘alter GR 
onospheres refractive index and trans . . 
; _ ¢ Coast phase then begins, 
mission frequency : . aclae Gh 2 

; ty } f ror ipproximately nin 
@ Special ¢ . « udy low fre ' 
pecial expermment to stu shout the three axe pert 
quency trans-ionosphere characteristics to pneumat vsten 
Tie I stCcTH 

. I 
measure nuatic f radio signal from ; 
woure attenustion © oie @ Able Star engine restarts 


ground to satellite 





ce, burn 
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ency and the ion phere 
index. This pavload equip 
four continuou 
na » a group of ground sta 
ns manned by APL personnel 
Another experiment will gather 
1 geodetic analysis t 


ith verv high accuracy, the “ spay 
earth. This studv w ¢ Explosive bolts holding 
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rate Space Technology Lab 


with the ground-ba 





HELICAL GEARS 


Every M-D blower shipped hos 
a matched pair of crown- 
shoved, lapped helical geors. 
Backlash tolerance is .0005” 
to .0015”. No other blower 
matches M-D quolity. 


WHY M-D ROTARY 
POSITIVE BLOWERS 
develop 
higher 
pressures ! 


The unique combination of preci- 
sion manufacture and modern de- 
sign found only in M-D rotary pos- 
itive blowers permits higher speed 
operation and higher pressures. For 
this reason M-D can furnish greater 
air flow at lower initial cost. 

M-D blowers operate at wider 
pressure and speed ranges than any 
other rotary positive blower. Ca- 
pacities of 22 production models 
range from 50 to 4,000 CFM, pres- 
sures to 14 PSIG single, 70 PSIG 


multi-stage. "°"| 





—+$ +--+ + 


Capacity . eur : 
M-D BLOWERS, we. 
RACINE, WISCONSIN 


o* 
-" 
- 

- \ 


- 


A SUBSIDIARY OF MIEHLE-GOSS-DEXTER, INC, 
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MSTRUMEMT CORPORATION 





1FG-300 
Integrating Floated Gyro 


CONSISTENT RELIABILITY 





in production-quantity miniature floated gyros 
with trimmed drift rate of TYPICAL SPECIFICATIONS 


ONE HUNDREDTH DEGREE HOUR Trimmed Drift Rate: 0.01 degrees/hr 
Angvlar Momentum: 300,000 « gs. units 
Damping: 300,000 ¢.9.s. units 


Designed-in reliability and the most precise production techniques have 
Nominal Signal Generator Sensitivity 


combined to produce the new ZERO-ONE Gyro. The first in a new series 10 my /mr @ 50 ma, 400 cps 


of IFG-300 integrating floated gyros, the ZERO-ONE is a proud achieve- Torque Generator Sensitivity Range 
005t0 30d r he P 

ment in the long line of gyro developments by REEVES. sesiteo ws 

Time Constant: As low as 0.4 msec. 

The combination of high reliability and extreme accuracy make the ZERO- Mass Unbolonce: 0.4°/hr/g 


ONE Gyro the ideal choice for guidance and stabilization systems where Anisoelasticity: 0.003" /hr/g? 


guaranteed performance is paramount. Dimensions: 1.8 in. x 2.75 in. 


For complete specifications, write for data file 711. 


Quelified engineers seeking rewarding opportunities in these odvanced fields ore 
invited to get in touch with us. LL 





REEVES INSTRUMENT CORPORATION 

A Subsidiary of Dynamics Corporation of America @ Roosevelt Field, Garden City, New York 
7RV6O 
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checkout procedure. Another prelaunch 
check will involve all instrumentation 
and equipment in the missile, includ- 
ing real-time communication capability 
I'racking capability for the Transit 
IITA expernment will involve these facil 
ifics 
@ Applied Phy:ics Laboratory, at its 
main station in Maryland, will be the 
ultimate reception center for all infor 
mation transmitted by ‘Transit IIIA 
basic navigation-aid payload Doppler 
gnals will be received by seven API 
ground installations 
@ Navy Research Laboratory 
ill data forwarded to it from sta 
tions receiving information from the 
LOFT! piggvba k satellite, 
Canaveral as a central gathering point 
¢ AFBMD/STL Space Navigation Cen- 
ter (SPAN) facilities at Cape Canaveral 
llr data 


Will TCOCCIN( 
downrange and injection phases 
} 


will ana 


lyze 


via ¢ ape 


telemetrs from muid- 


cours 
of the traject initial orbital 
data, and forward this to API 

@ Air Force Cambridge Research Center 
wil be furnished data 
by span, will perform tracking during 
the imitial orbits of Transit IIIA and 
diction information to 
other participants in the tracking effort 
@e STL mobile van will be stationed in 
Africa for he 
Able Sta chick 


TV a well is 


with injection 


supp! wDital pre 


telemetry reception from 1 


for the downrange and 


tion portions of the trajecto 
Transit HITA wall 
it Hawai's South 
Station White Sand N \i 
ne Hill, Ma Pacahe Mi 

Pt Argucllo site ind A 
W oomera 


rrhye 1 porto 
® Initial orbital pass of 


le track if facihiti 


Real Time System To 
Be Installed at PMR 


San Diego—A real tim 


} ‘ 


requir 
pcrat THs 
bry ipabil 


nea ements 
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P I O N E E R I N ( M 


Is 


OUR BUSINESS 


NEWS about advanced 
Bendix research in space 
environment systems 


Providing an environn 
live, and breathe, as 
vehicles, is well on the 


ent in which man can continue to exist, 
required for each new generation of space 
way to accomplishment at Pioneer- 


Central. This brief look at what we are doing to help solve key 


space 


environment problems reflects only one phase of our 


total pioneering research activities. 


EARTH ORBIT 


SECOND GENERATION: 


Here a Bendix individual space en- 
vironment system is also ring 
completion. It and 
controlied by man’s metabolic proc- 
Oxygen is supplied by ther 


is self-powere 


Csses 
super-oxides or a zero “G” lig 
converter—both of which ar 


being developed by Pioneer-( tral. 
I 


(> 


MOON LANDING 


QUALIFIED ENGINEERS ARE 


Pioneer-Central 
“navewonl, sows 
West Coast Soles i Se Burbank 
Bendix International Divis 


Aviation Electr 2vebec 


FIRST GENERATION: 


This closed atmosphere Bendix system 
will supply a man with breathing 
oxygen, dispose of his respired carbon 
dioxide, and completely ventilate and 
condition his environment. Soon to be 
ready for check-out by Air Force team 
on high-altitude jet aircraft prior to ul- 
timate use on manned space vehicles. 


CIRCUMLUNAR 


THIRD GENERATION: 


Involved here is the use of algae for 
atmosphere control in a closed ecology 
system. Algae can maintain a com- 
patible atmosphere for long periods, 
can be applied to orbital and lunar 
research stations, and are applicable to 
converting man’s waste products into 
man’s body necessities. Our system— 
now in the development stage—will con- 
vert the respiratory waste products into 
reusable breathing oxygen. 


TO INVESTIGATE THE MANY OPPORTUNITIES AT: 


Division 


Calif 


New York, N. ¥. 


Conoda 








Garrett Integrates Space Capsule Systems 


Los Angeles—An integrated power 
supply and cctimaneiaiel control sys- 
tem for a Project Apollo-type, three- 
man, two-week, earth orbiting capsule 
has been formulated by the Garrett 
Corp.'s AiResearch Division under a 
company-funded program 

Results of AiResearch’s analysis had 
been submitted to the Martin Co., 
General Dynamics Corp.'s Convair Di- 
vision, and General Electric Co., the 
three industry members selected by the 
National Acronautics and Space Ad- 
ministration to conduct Apollo study 
contracts projected to lead to award of 
1 prime contract for the space capsule 
in about one vear. AiResearch’s study 
i] had been made available to the 

en other unsuccessful proposers in 

Apollo competition 

Ai Research's approach is based on 
the concept that economy of weight 





ind efficient use of fuel—critical param- 
eters for space ipplication demands 
that the powe! supply system the 
environmental control system ind 
probably the attitude control system 
should be combined into an integrated 
design onsisting of the following 
basic clements using hydrogen and oxv- 
| 
gen for fuel 
eFuel tankage The hydrogen and 


ygen are stored in a gaseous but very 
| 


Ox 
tate just above liquefying tempera 
tur rh iper-critical storage chim 


nates the problems attendant with 


7 If. is I - liquid storage and gas expulsion in a 
; arbi ad 5 ; weightless s Amount of fuel needed 
AIRESEARCH power supply turbine turns at 45,000 rpm., operates on the combustion of 4 ened eine 
proqauce re< OV tt 0 ontit 
hydrogen and oxygen. Note foil-covered combustor with spark plug. ne ris 170 lb. of hydrogen and 65 
1 ywWeT 15 » oF varogen ane 


co 


ra “TAR 4 " Db. of oxygen 
O5 STORAGE . ‘ Hy STORAGE @ Heat exchanger. Supercritical hydro 
: en is 1 1 thr ugh 1 heat exchanger 
} orb the 1.800 Btu./ 
rew and the elec- 
omponcnts Sufh- 
provided to allow 
total heat build up 


e-entr' 





TURBINE 


\ “4 
ae : @ Drives 
* "ie 4 * i 
= tarbin 
; e Exhaust 
a ‘ 
; , 
a 


f the 


e Dust iff 1 provide the 


yy maintaining a 


EXPLODED view of the AiResearch power supply and heat sink components of an integrated it ’ n in orbit Attitude 
t | ifter 


power and environmental contro] system is shown above. 
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Radar Antenna Drive by Westinghouse for Nike-Zeus’ on Kwajalein 


Westinghouse 





RCA 
CERMOLOX 
TUBES... 


a new concept in Beam Power Tube technology 


To meet the increasing demand for dependable UHF power, RCA has 
developed Cermolox Tubes, a wide line of coaxial, ceramic-metal 
beam power tubes with precision-aligned grids. These Cermolox tubes 
are especially weil suited to the requirements of aircraft, missile and 
guidance applications inCW, Pulse, and Hard-Tube-Modulator service. 
Already they have set an enviable record of performance in such 
exacting applications. In Pioneer V, for instance, Cermolox tubes 
were used in the guidance systems, and in the satellite's high-power 
transmitter. 
Some outstanding features of RCA Cermolox tubes which con- 
tribute to long life and reliability are 
e Precise alignment of grids for outstanding efficiency. 
e Coaxial-electrode structure adaptable for use either in 
coaxial-cylinder or parallel-line circuits. 
e Exceptionally sturdy structure. 
e Low rf-loss ceramic insulation. 
e High temperature operation. 
e Brazed construction involves no spot welding and assures 
low rf losses and low internal stresses. 
e Compact, ceramic-metal construction. 
e Flexibility of cooling techniques: conduction, liquid, and 
forced air (with RCA's high-efficiency radiator). 
The family of RCA Cermolox tubes is shown in the adjacent table. 
For more information, contact the RCA Field Office nearest you. 


The Most Trusted’ Name in Electronics 
RADIO CORPORATION OF AMERICA 


RCA CERMOLOX BEAM POWER TUBES 
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HARD-TUBE-MODULATOR APPL! 
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RCA ELECTRON TUBE DIVISION FIELD OFFICES 


INDUSTRIAL TUBE PRODUCTS SALES: NEWARK 2, N. J., 744 Brood St., 
HUmboldt 5.3900 + DETROIT 2, MICHIGAN, 714 New Center Building, 
TRinity 5-5600 +» CHICAGO 54, ILLINOIS, Svite 1154, Merchandise Mert 
Pleze, WHitehall 4-2900 « BURLINGAME, CALIF., 1838 El Comine Reo!l, 
OXferd 7-1620 « LOS ANGELES 22, CALIF., 6355 E. Washington Bivd., 
RAymond 3.8361. GOVERNMENT SALES: NEWARK, N. J., 744 Brood S$t., 


HUmboidt 5.3900 + DAYTON 2, OHIO, 224 N. Wilkinson St., 


BAidwin 


46-2366 + WASHINGTON 6, D.C., 1725 "'"K"’ $t., N.W., FEdere! 7-8500. 














and before and during re-entry, re- 
quires 50 Ib. thrust and probably will 
require augmentation from another 
source, 

AiResearch specifies delivery of the 
system described above one year from 
the date of go-ahead. NASA has an- 
nounced that the first Apollo flights 
will be phased in by 1962 just as Project 
Mercury ends (AW Aug. 29, p. 26). 

Four separate methods of prime mov- 
sources, to deliver the 

of continuous power 
AiResearch in 


crs, 
required 3 kw 
have been considered by 
its proposal 

These are, in addition to the open 
cycle, hydrogen-oxygen system, an open 
cycle, pure hydrogen system; open 
cycle, fuel cell hydrogen-oxvgen system, 
a closed cycle, solar powered sys 


or pow cr 


ind 
tem 
Advantages and disadvantages of each 
system have been considered 
Regardless of the power system used, 
AiResearch estimates that the environ 
mental control system will weigh an 
estimated 770 Ib. The basic system 
consists of a fan for compartment cir- 
culation, filters to remove odors, carbon 
ibsorber, heat sink (heat ex- 
1 water separator. Also 
controls and an 


dioxide 
changer), 
included are 
oxygen supply. Pressurization is accom- 
plished by adding nitrogen from a 
storage tank to make up for leakage 

Rather than the pure oxvgen atmos 
phere to be used for Mercury, for which 
AiResearch subcontracted to McDon- 
nell Aircraft Co., the proposal calls for 
in oxygen-enriched atmosphere, with 
pressure equivalent to 8,000 to 10,000 
ft. Carbon dioxide removal from the 
cabin will not be accomplished by the 
lithium hydroxide method employed in 
Mercury because of the length of the 
mission and the size of the crew. A 
system using regencrative materials is 
considered or a condensation process 
such as used in water removal. Vers 
cold temperatures are needed for the 
latter but details are not bevond work- 
ing out, officials said 


Heat Sink 


Depending on the power system, the 
heat sink can be an expendable evapo 
rant, cryogenic fuel, or outer spacc 
However, regardless of the power system 
or the heat sink used, the weight and 
basic configuration of the environmental 
system remains essentially unchanged 
except for the heat sink heat exchanger. 

The cevcle, hydrogen-oxygen 
power favored by AiResearch 
would weigh 2 260 or 3,080 Ib. total 
if integrated with the environmental 
system. A disadvantage is that it has 
the complexity of having two propel 
lants and requires an additional source 
for supplementary power when 50 Ib 
thrust is needed for attitude control 

As a power source, the hydrogen sys- 


ind 
pressure 


open 
system 
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The Standard Cherrylock 


Top Performance Through the 
entire range of Diameters, Grips, 
and Materials 
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The Bulbed Cherrylock 
Specifically for Thin Sheet and 
Double Dimple Applications — 
Even Greater Strength in the 
Short Grip Ranges 


Cherrylock “2000” Team 


Gives you All These Advantages 


* iaechanteatty chee Stem 


4 Flush Fracturé 
(NO Steris “Fr Imming) 
@ Positive Clamp-up 


® Full Grip Range 
@ Complete Hole Fill 


® Positive Visual inspection 
(Grip Marked on Head) 


A-286 Stainiess Stee! —Monel—Aluminum 


The Cherrylock* “‘2000"’ series team 
offers the finest, most adaptable air- 
craft rivets yet developed. Maximum 
joint strength and reliability are 
obtained by using the Standard 
Cherrylock and the Bulbed Cherry- 
lock to cover the entire range of 
applications. The Bulbed Cherrylock 
for short grips and double dimple, 
the Standard Cherrylock in the 
longer grips. Both types are installed 
with the same H-610 series pulling 
head, using existing Cherry guns 
Higher joint strength allowables, 
close blind side clearance, and the 


* Patent No. 2931532 


widest grip range available—only 
with the Cherrylock Team—result 
in better fastening at lower cost. The 
Cherrylock Team provides the 
strongest mechanical lock—flush 
fracture rivet available. Positive 
visual inspection after installation— 
with grip length marked on the rivet 
head—is offered only by the 
Cherrylock Team. 

For technical data on the Cherry- 
lock Team of rivets, write Cherry 
Rivet Division, Townsend Company, 
Box 2157-N, Santa Ana, Calif. 


CHERRY RIVET DIVISION 
_SERPERIBAN' A. ANA, SRE 
Townsend Company 


in Cenede: Pormenter & Bulloch Monvfocturing Company, Limited, Gananoque, Ontario 





LEXONICS has supplied 
components like these for the 
pioneer vehicles of air and space 
flight for over 30 years. . . from 
the Ford Tri-motor to the 


Atlas-Centaur: Thin-wall 


stainless steel tubing; ducting 
assemblies for bleed air, cooling 
and heating, cabin pressuriza- 
tion, anti-icing, exhausts, etc.; 
flexible ducting sections and 
joints; metal hose —all formed 
by exclusive methods to do 
more with less weight, in less 
space. Let Flexonics work with 
you on all your ducting require- 
ments— both standard compo- 
,, nents and special engineering. 


Mail the coupon today for your copy 
of the big, instructive F lexonics catalog. 


ee gree ATTACH TO YOUR LETTERHEAD—Mant TODAY wee 
¥ 
€« more ECS i FLEXONICS CORPORATION # 
1302 S. Third Avenue, Mayweoed, Illinois 

corporation pa 
in Canada: Fiexonics Corporation of Canada,Ltd.,Brampton,Ont. Please send me my per ® 


q sonal copy of the big new 


yyy Cx Cc A> ow Flexonics engineering guide 


ond catol f ro/ 
EXPANSION METAL SYNTHETIC StLLows atno/srace SG OF SHO pees 
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SUBSIDIARY OF CALUMET &4 HECLA, INC, 








tem appears the simplest because of the 
high heat capacity the fuel possesses 
when stored cryogenically. However, a 
power system operating on hydrogen 
alone cannot sustain itself on the feed- 
back of its own generated energy be- 
cause it must rely on additional external 
energy to heat the fluid so that the re 
quired power output may be obtained 
This could be suitably accomplished by 
considering a recuperative system incor- 
porating a low temperature heat ex 
changer at the hydrogen tank exit which 


is heated by a portion of the 
exhaust fluid 

The disadvantage of the pu 
gen system is that the low e1 
the fuel results in a high system wv 
AiResearch estimates that a 
ing pure hydrogen as fuel wou 
4,395 lb., primarily becaus« 
of hydrogen would be needed 
two-week mission 

An open cycle, fuel cell 
which chemical energy of fu 
verted directly into electricit 
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CONMItIONING tor 


detection systems 


Life Sciences for Space Uses 


EXTENT OF KNOWLEDGE — FALL 1960 
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Temperature Limitetions 
Pressure and Partial Pressures 
Relative Humidity 
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Weighflessness 
Radiotion 
Gonede! Dosege EMects 
Tote! Body Effects 
Ais lenizeation in Spece Vehicle 
Noise 
Vibration 
Effects of Combined 
Biophysical Stressors 


BIOPHYSICS 


Metabolism 
Energy Requirements 
Water Cycle 
Food.Weoste Cycle 
Ale Cycle 
Atmosphere 
BIOCHEMISTRY Toxicology 
Materials. Finishes and 
Processes 
Drugs 
Odors 
Chemicals and Fuels 
Effects of Combined 
Biochemical Stressors 


Maintenance of Muscle Tone 

Physico!l Effort Required for 
Tosks 

Work -Sleep-Recreation Cycle 

PSYCHO Fatigue 
PHYSIOLOGY Physical 

Emotional 

Disorientation 

Efiects of Combined Prycho- 


physiological Stressors 


Cabin Spece Requirements 
Mon-Machine Reletionship 
Emergencies 
Fire and Explosion 
Decompression 
SPACE VEHICLE 
OPERATION 


HWiness and Injury 
Major Environmental! Control! 
System Feoilure 
Attitude Contro! Failure 
Integration of Environmental 
Centro! Systems With Other 
Vehicle Systems 
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AiResearch cooling of airborne 
detection systems is accomplished by 
an extremely reliable, compact unit 
which is both an air-cooled cold plate 
and mounting structure for the detec- 
tion system's transistorized power 
supply. 

This lightweight package weighs 
7.2 lb., and has a heat rejection of 
500 watts. It consists of four AiRe- 
search Minifans and an all-aluminum 
structure with 44 separate modules. 
Each module is electrically isolated 
and may be removed individually 
for quick, easy replacement. 

AiResearch is the leading designer 
and manufacturer of such advanced 
electronic conditioning equipment 
and systems. This production unit is 
one example of the broad production- 
proven capability of AiResearch in 
providing extremely reliable, light- 
weight, compact cooling packages for 
aircraft, missile, space and ground 
support ipplications. 

Environmental conditioning 
equipment has been produced for 
the following electronic systems: 
Detection - Communication 
* Control - Ground Support - 

Guidance 


Write for literature today. 


~G3-—---- 


AiResearch Manufacturing Division 


Los Angeles 45, California 





PLANTS AND LABORATORIES FROM COAST 


The key to peace lies in the nation’s deterrent power 

the building and maintaining of the military strength req- 
uisite to preclude enemy aggression here or abroad. Today, 
Aeronca’s DEFENSE PRODUCTS GROUP is making 
significant contributions to the nation’s readiness, deliver- 
ing systems and subsystems to meet the sophisticated 
requirements for advanced air weapon, astronautic and 
ground support equipment. To produce complete systems 
packages, Aeronca’s Scientists team with competent Proj- 
ect Engineers to evaluate and analyze mission profile re- 
quirements interpret abstract concepts develop 
and produce operational systems. And Aeronca offers 
performance-proven systems management with integrated 
laboratories and facilities to assure Quick Reaction Capa 
bility ... expedite projects from the theoretical-problem 
stage through the production of actual working hardware 
... reliable and on-schedule! 


TO COAST: AEROSPACE DiV., BALTIMORE, MD.; MIDDLETOWN Div 


Twin keys worn by an officer of 
the US.AF. and R.A.F. control 
Thor missiles based in Britain. In 
serted in separate contro! panels 
the keys start a fully-automatic 15 
minute countdown to nuclear war 


manufacturing corporation 
1714 Germantown Rd., Middletown, O 











idvantage of low power system weight 
but would require a supplementary heat 
sink and a separate attitude control 
system because there would be no ex- 
haust available. The over-all system 
therefore would be heavier than the 
integrated hydrogen-oxygen system by 
95 Ib., totaling 3,175 Ib. An added dis- 
idvantage, AiResearch says, is that de- 
velopment of the fuel cell is not very 
far along and could not be available 
until 1964 
Solar power 
source to provide the 3 kw. of electrical 
Light weight is the primary 
point in favor of this system, which 
weighs only 980 Ib. but requires an inde- 
pendent power system for launch and 
entry and a separate attitude control 
Operation is a closed rankine 
mercury cycle with 
collector used to boil the mercury which 


ilso is considered as a 


energy 


system 
vapor 1 large solar 
por a larg i 

mover or gencrator 


powers the 
which 


Another 
'enses the vapor radiates to outer space 
environmental co ling 1S accomplished 
space radiator, supple- 

with hydrogen as an expendable 
coolant. However, when the solar power 
ystem is integrated with the environ- 


mtrol 


prime 


large radiator con- 


through =the 


mented 


system, the estimated 
310 Ib., slightly heavier than 


xvgen 
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On Satellite Design 


Washington—Detail design has _ be- 
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FIRST international satellite will integrate experiments prepared by three British universities 
150-Ib t by National Aeronautics and Space Administration. 


USAF Asks Approval 
To Buy STL Property 


tl 


within payload to be bu 


Washington—Air Force has forma 
requested congressional approval of its 


2 1) slate 
in to pav $235.5 million for facilities 


I 
Space iz 


owned subsidiary o 


hnology Laboratories, 
f Thompson 
Wooldridge, Inc., for use by 


USAF's 
g yn which is taking over 
the functions of STL as manager of fu- 
ture ballistic missile and space programs 
Che original cost of the STL prop- 
includes approximately 40 
ine buildings in El] Segundo, 

270,645 


9s of Engineers ap- 


Corp 
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] iniZati 
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to d $20 

The Army Cory 
‘raised the replacement cost at $20,- 
STI 


placement valuc 


instrument | 


launches 
NASA 
clectronics and mechan 
mentation Bristol Aircraft 
Weapons Division ind Pve 


ding circuitry for 


350,000 ippraisers estimated the 
ntribution it $35,360,000, in- 
luding a replacement cost of $26,275 
100, plus approximately $9 million for 
relocation costs, mortgage 


capital gains 


tems such as 
prepavment penalties, 


provi 
taxes, and state franchise taxes 
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OPERATION 


516 BOOST 


either 6.3 or 28 volt filament 
either integral output filter... 


Here is the amplifier when distance is a critical factor 
in obtaining usable signal levels at the receiving sta- 
tion. It is Tele-Dynamics’ Type 1114—a new compact 
rf power amplifier weighing only 14 ounces, for mis- 
sile, probe or satellite transmitters to give the final 
boost for good signal reception. 

Performance of Type 1114 is reliable and impres- 
sive. When used in conjunction with Tele- Dynamics’ 
1004 transmitter it delivers 15 watts power output 
with 250 volts at the plate. It is easy to drive and 
requires no auxiliary cooling system. 

This miniaturized model is completely shielded, 
provides tuned input and output, has excellent heat- 
sink characteristics and is ruggedly built throughout 
to operate with complete reliability under severe 
environmental conditions. 

You can get this new amplifier in two models, for 


—each available with 
integral output filter 
plus integral line filter . . . or without any filters. 
The 1114 is ready for immediate delivery. Detailed 
technical bulletins and evaluation models are avail- 
able. Please call the American Bosch Arma 
office in Washington, Dayton or Los Angeles. Or con- 
tact Tele-Dynamics Division, American Bosch Arma 


sales 


Corporation, 5000 Parkside Avenue, Philadelphia. 





Across-the-board Competence in Telemetering Systems 
and Components 


Commutators—Mechanical and Electric « Pulse-Width 
Modulators « Subcarrier Oscillators « Wideband Amplifiers - 
Transmitters « Power Amplifiers « Receivers « Discriminators 
* Decommutators «+ Receiving Systems Accessories «+ 
Guidance Receivers 
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MISSILE ENGINEERING 
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FIFTEEN MINUTEMAN flight complexes eventually will be established within a 125-mi. radius of Malmstrom AFB, Montana. 


Missile Site Builders Face Slippage Fines 


By Russell Hawkes national urgency of the pr countered in normal construction 
manage rial omplexity, the 1 practice, all demand a skilled and com- 
Los Angeles—Construction contra ind demanding speed encon petent organization-in-being capable of 
; who fail to meet completion dates the construction effort. Th organizing and carrving through the 
Il be penalized $2,000 of “liquidated — persion of construction site work to a timely and acceptable com- 
damages” for cach day of slippage on struction schedules — und pletion 
ich uncompleted launcher or control weather conditions, and prec n “The Great Falls area of Montana 
facility in the 150-missile. $40-million sioned tolerances exceeding t has a severe winter climate. According 
Minuteman base construction program to present schedules, work will not get 
iround Malmstrom AFB, Mont under way until mid-December, which 
Drive Against Delays Preliminary Construction ice * . ag 8 ad 
. gion 1¢ allow 
Che penalties are part of the drive Schedule ible construction time for the earl 
by Army Corps of Engineers Ballistic 15 MINUTEMAN FLIGHTS flights (a flight consists of a launch 


Missile Construction Office to prevent ——_ see Canpgnette control center and 10 silo launchers) is 


the delays that have hampered ballistic Flight A Dec. 15,1960 June 30, 196 short and will demand a high degree 
missile base programs thus far and will Flight Dec. 15,1960 June 80, 196 1f mobilization of men, equipment and 
Flight Dee. 15,1968 += Aug. 31. 196 materials at the very outset of the 
eae ' a “ oe aor work lhe construction approach must 

an explosive, large-scale operation 
, 1961 Dec. 31 immediately following award in order 
has not been announced. Brg. Gen aly dan. 31, 1968 to save irretrievable construction time.” 
Alvin C. Welling, BMCO commander, vue mane, 6, Sous anae, 58 cee : Successful bidders on construction 


Flight Mar. 1, 1961 Mar 
warned builders of the obstacles they Flight aes ontracts will be expected to start exca- 








indemnify the Corps for the heavy costs 
incurred by delays. Liquidated damages 


for Martin Titan Il SM-68B. The rate Flight Feb 
Flight Feb 


i 

will ilso be charged for delavs on bases Flight Feb. 1, 1961 Nov ’ 6 DC 
1 
i 


1, 1961 Apr f 
will be expected to overcome in a bul Flight Lo Apr. 1, 1961 Apr. 30, 1962 vations within 10 davs of the go-ahead 
letin of advance information for poten Flight May 1, 1961 May 31, 1962 from BMCO. The terms of contracts 
ligt May 1, 1961 May 31, 1962 , 
tial bidder wean ses = will require that construction of each 
, Flight May 1, 1961 May 3! : . 
He said, “I want to re-emphasize the launch control area be completed 30 
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Collins new single 


sideband transceiver 
keeps airliners in 
contact everywhere 


Contact any facility in the world — oceans, 
even continents away — with Collins 6181 HF 
SSB Transceiver. Talk direct on any one of 
28,000 channels with crystal controlled stability. 
Collins SSB 618T uses only half the bandwidth, 
and gives four times the talking power in crisp, 
Clear signals. You're never out of range with 
Collins new 618T HF SSB Transceiver. 
Transistorized and completely modularized, the 
618T weighs only 47 Ibs. Literature requests will 
be filled immediately. 





COLLINS RADIO COMPANY + CEDAR RAPIDS, IOWA + DALLAS, TEXAS + BURBANK, CALIFORNIA 











LAUNCHER CLOSURE 6" STABILIZED BASE COURS 
” RAY HEH ve 8" SUB BASE 
© pels Hy pts" 


WINCH DOOR 





ACESS DOOR 


L=BATTERY AREA 





ACCESS HATCHWAY 


« GOV'T FURNISHED 
7 EQUIPMENT 


IO TOIZ 








STRUCTURAL 
STEEL LINER 


SS 


from this 





...With R/M Style 41RPD 
asbestos-phenolic felts 


Motor-tube insulation liners and 





TOP 25 FT. of cach missile silo at Malmstrom AFB will contain an annular equipment , other high-temperature asbestos-phe- 
nolic parts are natural applications for 
R/M Pyrotex® felts and tapes 
( Wrapped by a variety of techniques, 
ftecn Minuteman fligh tubes of R/M Style 41RPD Pyrotex 
be established withu d tape can be fabricated into one-piece 
Malmstrom. The fig rour he top f ea (no joints) ablation-resistant parts 
1 by letters “A roug! in r upment capable of withstanding extreme high 
f flight i, 2 we | dl temperatures for periods of 60-90 


Shiding steel and concrete tube closure will cover cach 50-ft.-deep silo 


the ist launch tubs 


tarted Dec. |, but | wupment ar vill be n seconds 

Extra-long spinning-grade asbestos 
fiber provides the unusual physical 

| nd ' f ¢i Stamina in parts made from R/M 


at WeCCkh 
hedule 
mpleted by th 
nd flight C wa 
+} 





Pyrotex felts. High strength-to-weight 
mths later ratio and excellent percentage reten- 
viting bids this month ble ration from true tion of physical properties after ex- 
yen them on Dec. ( nerete tube will be 1 i posure to high temperatures are 
wccepted only from con liding steel and concrete additional advantages of such parts. 

ractors on a pre qualified bidders’ list will cove ich silo. Boeing A R/M Pyrotex felts are easy to 
t con f handle. Readily available from coaters 


established by the Corps of Engincer Co., assembly and tes 
Following an Army precedent sect years Minuteman, will provide or from R/M. Write for complete 
information 


wo by the Quartermaster Corps, Gen ictuating mechanism and 

Welling created the list to make sur port system. It will be possil 
contractors have the competent or the tube through a hingec 
ganization-in-being’” he speaks of in xctuated hatch in the tubs 
the advance information for bidders trolley beam and 500-Ib. h 


Welling has been instructed to clim installed in the equipment 


inate “contract brokers” and companies moving equipment about RAYBESTOS-MANHATTAN INC 
, 2 


which cannot fulfill their contracts from — launcher : 
the ballistic missile base construction Contractors will install f Reinforced Plastics Department, Manheim Pa. 
SPECIALISTS IN ASBEST 


yo? 24-ft fab ted ta) — os 
program «TTT. prefabricated metal sup RUBBER, ENGINEERED PLASTICS, SINTERED METAL 
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The result: | 


POLARIS:, Product of free people pulling together 
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HOW SAC’S HOUND DOG CONFUSES ITS QUARRY 


When the GAM-77 HOUND DOG strategic missile 
leaps into action from a B-52G intercontinental 
bomber, its pre-set controls can veer it off in a direc- 
tion away from the target. It can change course and 
altitude. Then, with enemy defenses confused, it 
can turn suddenly and bear down on the target at 
supersonic speeds. Its guidance system can’t be 
jammed...can’t be decoyed. It can reach out hun- 


dreds of miles to destroy its quarry. 

Outstanding capabilities such as this make the 
GAM-77 HOUND DOG missile an extremely valuable 
weapon for SAC. The HOUND DoG has already been 
tested and proved in flight conditions. It is opera- 
tional hardware in being. And in addition, it has 
growth potential in range, speed, and payload 


stretching through many years to come. 


Downey, Catt 


AN 
THE MISSILE DIVISION OF NORTH AMERICAN AVIATION, INC. ZA 








ing on the surface near the mouth of 
the hole. 

It will contain a 50 kw. diesel-electric 
generator and a 10-ton capacity water 
chiller to the ate warhead, 
guidance ground support elec- 
tronics 

The launch control facility for each 
flight will consist of an underground 
launch control center with the floor 
suspended from the ceiling by springs 
to isolate equipment from earth-con 
ducted shock waves generated by enemy 
weapons or perhaps by the launch of 
the flight’s own missiles from the near- 
est Equipment will include an 
oxygen generator, and 5,500 gal. of 
Access will be through 
a concrete shaft from a wood frame 
support building on the surface. A 
2,000-Ib.-capacity will install 
and equipment. A smaller re 
inforced concrete escape tunnel will 
lead to the surface from the other end 
of the center and will be covered by 
i blast door 

The launch support facility on the 
will include 15 buildings hous- 
ing personne! stores and equipment 
Living facilities will include cooking 
ranges, dishwashers, sewage disposal 
facilities, etc. The installation will also 
have a blast damper 

Changes are still being made in the 
design details of facilities for Minute- 
man complexes and contractors have 
been warned not to consider prelimi 

drawings final. Revisions being 
considered include enlargement of the 
for the 
move 


cool 


and 


silos 


stored water 


clevator 
remove 


surf ct 


na4rs 


merete capsule 
launch and the 
ment ot Hare equip nf rooms under 


underground 


control center 


ground 


Oil Bath Grinding 
Improves Steel Strip 
Higher 


nr 
pt THyiS 


ndustry 


quality stainless steel strip 


| to the aircraft and missile 
bath 


strip 


grinding 
grinds steel to 
of less than 0.0005 


with an oil 
method which 
thi 


mn 


kness variations 


Wallingford Steel Co., Wallingford 
Conn., is producing the steel 
oated belts running 
Ihe crown grinding cquipment ts pro 
duced by the Hill Acme Co. to designs 
modified by the Behr-Manning Division 
of Norton Co., Trov, N. Y 
The crown of the strip steel is 


HOve d by 


strip with 


sbrasive in oil 


of two abrasive 

grinders running in oil. This method 
said to produce higher quality work 

than drv grinding tech 
require two grinding 


mcans 


in less time 


niques which 
lines 

Ihe single grinding line 
of two 60-hp. vertical grinders running 
in tandem, each driving 30 x 126-in 


cloth belts with aluminum oxide ot 


consists 
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abrasives The 
gpm. flood of 
chlorinated oil from a 4,000-¢ 
servoir Io obtain 
finishes, a less aggressive gluc 


silicon carbide 


grind in a 65 


belt of cloth or paper is employ: 
llattening of the steel stri 
the abrasive belt is a 
with an endwise tension of 30 
Uhe strip is bent at an angle of 
by being forced under “V"’ bi 


approaches 


ij 


higher pol 


is it approaches and leaves the grinding 
point. Hydraulic pressure against an 
8-in.-dia. work roll forces the strip 
against the abrasive belt Walling- 
ford’s equipment can handle strip to 
1 thickness of 0.240 in. and to a 
maximum width of 27 in. Strip is fed 
to the abrasive belts at speeds between 
and 36 fpm., depending on depth of 
ut, type of stock and surface finish 


STEEL STRIP comes off wide-belt oi) grinding line. Protective paper is fed to steel coil from 


left. Wallingford Steel grinds strip up t 


COATED ABRASIVE BELT 39 in 


using knurled steel contact roll (left 


“ ice 


— 


in. wide. 


removes crown at surface speed of 4,200 fpm. 


X-ray thickness gage (right) traverses strip. 





U.S.A.C. 
TRANSPORT 
TRUCKS 

HAVE CARRIED 


V-2 

NIKE AJAX 

NIKE HERCULES 

TALOS | 

TALOS Il 

MATADOR 

MACE 

LA CROSSE 

REDSTONE 

JUPITER 

JUPITER C 

CLASSIFIED 

HONEST JOHN 

LITTLE JOHN 

REGULUS | 

REGULUS Il 

DRONES 

QUAIL 

PETREL 

SPACE CAPSULES 

SOLID PROPELLANT 

RADIAL CYLINDER 

JET THRUST and 

ATOMIC ENGINES 

AIRFRAMES 

WARHEADS i Spe ae ; 
GUIDANCE Mgt, Get aes | 
— tres: See #3 
PARABOLIC ANTENNAS —F.10)Q) Fires Bullpup Over Eglin AFB 


RATO and JATO 





a 


WEAPONS POD Martin Bullpup ait-ground command-guided missile is fired from USAF North American 
F-100 during advanced testing ran over Eglin AFB, Fla. Bullpup can attain Mach 1.5 


OUR FLEET TRAVELS 
10,000,000 
MILES A YEAR 


WRITE US NOW 


457 WEST FORT ST. 
DETROIT 26, MICH. 
TWX DE899 WO 3-7913 
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XEROX 
Gervreceo 


1B 2a! 


PRINTER 


SIMPLE AS A:B°:C 


A. Operator inserts mi- 
crofilm aperture card 


B. Next, operator inserts 
a sheet of ordinary pa- 
per or vellum, or an off- 
set paper master. in- 


sertion starts automatic 
printing and processing 
cycle. 


C. The first print is au- 
tomatically delivered in 
30 seconds, subsequent 
prints (of the same or 
different drawings) 
every 15 seconds. 





Now, you can get a ready-to-use engineering print... in required a substantial reproduction need to 
seconds and on ordinary cut-sheet paper . . . from a micro- ystem feasible. 
film aperture card owever, the Copyflo 1824 printer brings the 
The XeroX® Copyflo® 1824 printer makes 18” x 24” san tionate benefits to small-volume users as to 
prints, or smaller, at an extremely low cost. Also reproduces arg eed now for vast files of engineering drawings. 
on vellum or offset paper masters ] erture cards take only a fraction of the stor- 
Operation is automatic. Prints emerge dry, ready for im- age iired for other reproducibles. No more costly 
mediate use, as fast as four a minute rit prints. And prints made by a Copyflo 1824 
And the quality of reproduction is excellent. The image nexpensive, your engineers can discard them 
is sharp black-on-white and won’t rub off. There is no 
odor, no waste, and the paper may be written on with pencil MV y for 1824 booklet giving full benefits you can 
or pen Copyflo 1824 printer. Haloid Xerox Inc., 
Thus, regardless of your engineering-drawing-reproduc- id St., Roches- 


tion volume, you can now enjoy the tremendous savings in é Branch offices in 4 A oO t D 
ril U.S. and Canadian L 


time, money, space, and materials of a unitized microfilm 


"Fon ‘in lU MK SROX 
Formerly, such economies . . . from $20,000 to $100,000 ; London. 











‘inside Man’ in the search for subs 


Jack Welch earned the submariner’s Gold Dolphin 
insignia while serving aboard Navy subs as a Chance 
Vought missile engineer. Now, M.1.T.-trained Welch 
is an anti-submariner. His incisive knowledge of sub 
operation is characteristic of the Anti-Submarine War- 
fare Department of Vought’s Aeronautics Division. 
Today — with missile subs threatening us — Welch 
and his veteran colleagues are working hand in hand 
with Vought’s Electronics Division and Vought’s 
Research Center on improved underwater detection 
systems that can find and destroy the hidden enemy. 


In addition to ASW systems, Vought Aeronautics develops 
missiles, aircraft and other products for defense 


CHANCE AERONAUTICS 
VOUGHT AL) DIVISIO Noaas.texas 











ee ea 





FINANCIAL 
Firms Appeal $110 Million Excess Profits 


By Katherine Johnsen companies in the aircraft to interpret the last decision of the 
been paying very conservat Court of Appeals on the “production of 
Washington—Seven aircraft compa-  reinvesting 60, 70, or papers’ issuc 





nies now have over $110 million in ex carnings, and many have ¢ Pending disposition of this issue, the 
cessive profit ises appealed to the raised pital oggesha U. S. Tax Court is tentatively sched- 
U. S. Tax Court from Renegotiation he high profit ircraf uled to resume consideration of the first 
Board decisions, and thes probabl vill , é red | vort $9.8 million phas« of the Boeing case 
remain in litigation for vears een tl n Dec. 15—over two vears after the 
filed recently wit ( str id th nes t roceeding started 
wing $4.2 million | gy d tl f The ix other aircraft yn panies 
md $4.1 million bi ft vith case pending in the Tax Court 
Aircraft Corp.—boosted th ir 

r the $110 million mark. These o the nmet Tg ¢ Douglas Aircraft Co., $14.5 million 

the only excessive profit deter k of prof This includes: $4.4 million for 1953; 

made by the Renegotiation $4.4 million for 1954, and $6 million 

f he bigg fit for 1955 
¢ Fairchild Engine & Airplane Corp., 
finished it n deter t $1.6 million for 1953 

raft industry for 195¢ egot rd ag © Lockheed Aircraft Corp., $15.1 muil- 

urman Thomas Cogge Tir nd on. This includes: $4.3 million for 

the industrv has been { t 1953; $4.6 million for 1954; $2.1 mil- 

with no ex ive lion for 1955, and $4.1 million for 

ons, with the exces f paper val 195¢ 
nd Lockheed « h @ Martin Co., $16.3 million. This in 


ng reviews CVICW S95 n } ' ludes: $3.2 million for 1953: $5.9 mil- 
profits 1 unde . nd 1955, S on for 1954; $3 million for 1955, and 
$4.2 million for 1956 
ributes the drop-off in pha § million f e North American Aviation, Inc., $ 
ion. This includes: $4.9 million for 
3; $12.7 million for 1954, and $7.4 
pared with carlier years, to two factor produ 1 of DCI k nillion for 1955 
© Tightening of procurement procedure ¢ Temco Aircraft Corp., $4.2 million 
The recent cases which are coming fr This includes: $750,000 for 1952 and 
to the Boar Coggeshall told Avia } ( f Apps $3.5 million for 1953 


rion Weex. “actually show lower prof istr d then Ihe $110 milhon in seven aircraft 


25 
, ’ = 
prohts determination lctober. | mill 


nst aircraft hrms, com i f ocing / 45 


its than the Board was willing to allo i p he ses accounts for approximately 95% 
under ecarher cases—which the airct eral gal represet f the dollar-volume of Renegotiation 
companies are fighting in court neg n Board, is 1 Board determinations now being con- 
e Capital investment. Many of th o the U 1 t tested in the Tax Court. The other 


Primary Work Stations on Convair Assembly Line 


Four forward fuselage sections of the Convair 880 are shown on final assembly | t Convair (San Diego) Division of General Dynamics 
Corp. Installation of acoustical treatment, ducting, electrical harnesses and inter trim at these four primary work stations saves both 
factory space and parts inventory. Vhere is a similar arrangement for aft fuselage s 
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61 cases add up to a total of $8 million 
Of approximately $840 million in ex- 
cessive profits determinations that the 
present board has made since its estab 
lishment in 1951, approximately $720 
million has been refunded 
Four aircraft companies that have 
had major excessive profits determina 
tions made against them have not con 
tested them. They are 
¢ Northrop Corp., $4.2 million for 
1955 
@ McDonnell Aircraft Corp., $2.7 muil- 
hon. This includes: $1.5 milhon for 
1951: $400,000 for 1955. and $800,000 
for 1956 
© Republic Aviation Corp., $3 
lion for 1952 
¢ Grumman Aircraft Engineering Corp., 
hon. This includes: $].2 mil 
lon for 1950; $2.2 million for 1951; 


; 


$13.3 mil 


$600,000 for 1952: $4.4 millon for 
1953; $2.4 million for 1954, and 
I] Grumman 
in the 195] 
lax ( 


vcal 


ing . s a } have general] 
through Communications the Ren 
© Dismissed “with prejudice,” 
ly ' ; th mpant 7 +} 
BY APPLYING TOMORROW'S CONCEPTS TODAY... , in 
AT AMHERST LABORATORIES 


@ Decided by stipulation, 


| ins th ittorne 


ment 
Man’s vision of future exploration in the infinity of | “ ( ae sa 
outer space is predicated on pertinent data that can e Opinions rendered, 

be gathered by each space probe today. As the probe 

distances increase...our universe becomes smaller 

and communications are the vital link that proves 

success or failure of each venture into the unknown. 

It is imperative that new systems of communications 

be developed well in advance of other facets of space 

technology. At Amherst Laboratories new solutions 

are sought to communications problems even before 

they are encountered. Creative ideation is not com- 

promised by conventionally accepted conclusions. 

Navigation, Microwave Amherst Laboratories is currently anticipating to- 
morrow’s electronics needs in areas of advanced 

Data Handing, Ground, Air and Space Communication. 

u a. PROFESSIONAL STAFF AND MANAGEMENT 
ECM and Radar OPPORTUNITIES are unlimited for Electronics En- 


e gineers, Physicists and Mathematicians u ith advanced 
vy 


stems 
‘Cc iv 
degrees and creative desire. 


You are invited to direct inquiries in confidence to Mr. 
W. Serniuk, Director, Amber.+ Laboratories...or call 
NF 3-8315 for information. All inquiries will be ac- 


knowledged promptly. Financial Briefs 


National Acronautical Corp. 
\ Shiel | ! 


LECTRONIC SYSTEMS 
‘SYLVANIA 


ve 


D&R, 


ABORATORIES manufac 
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How to use a 4-megacycle instrumentation tape recorder 


Ampex’s new AR-300 and FR-700 answer a whole new range of needs 





For video-bandwidth phenomena 
Radar, for instance, can now be tape recorded off receiver and 
played back repeatedly to scopes, analytical devices or radar 


For 5,000,000 binary bits per second 


Super-eff 


oped aro 





guided equipment. Radar testing, reconnaissance and tracking reel last 
are enormously aided by tape's live-playback capabilities. And 
for simulation and training, elusive transient phenomena now 
become repeatable at will. 


less thar 


For predetection recording and communications monitoring 
The recorder’s bandwidth catches everything at once —any 4- 


megacycle band of radio frequencies or the IF stage off a tele- single 


4 mm 


metering receiver. This simplifies on-site equipment. One kind | 6 ok 
of recording serves for all usual types of communications and Data t 


solid 


telemetered data. Later you can play back through detector, it 
discriminator and other equipment as many times as necessary | AR 
to separate and process the desired channels of information 


Write for full information 


AMPEX DATA PRODUCTS COMPANY 
Box 5000 « Redwood City, California « EMerson 9-7111 


Compare 


speeds ar 


t acquisition and reduction systems can be devel- 
serial pulse-coded data put directly on tape. One 
minutes — holds over seven billion binary bits. 
with previous PCM techniques on tape limited to 
100,000 bits per second even at much higher tape 
roportionately shorter recording time. 


The essential data 
The M 


AR-300 Mobile or airborne record only; FR-700 
iboratory record/playback. Response: 10 cps to 
b). Tape speeds: 12% and 25 ips. Playing time: 
Tape: 1.0-mil Mylar, 2-inch width, 1044-inch reels. 
two wideband plus two auxiliary. Electronics: all 
Environmental (AR-300): 10g vibration; 50,000 ft. 


t°C to +55°C. Tape interchangeability: yes, among all 


100 recorders. 





Now! Cubic SECOR can determine intercontinental 
distances with unprecedented accuracy! 


Even the best present-day maps show intercontinental 
distances with uncertainties as high as 700 feet. Cubic’s 
Geodetic SECOR, developed under United States Army 
sponsorship, can ultimately measure these distances so 
accurately that the relative location of the Statue of 
Liberty and the Eiffel Tower will be known to within 
a few feet! 

SECOR experiments for the Army Map Service, 
Starting with a cooperative program involving Navy 
TRANSIT satellites, will also determine the true shape 
of the earth. Here’s how SECOR works 

Three SECOR stations are located 500 to 1000 miles 
apart, at the accurately-surveyed corners of a triangle 
A fourth SECOR station is situated at the point, up to 
several thousand miles away, whose precise location is 
of interest. Each of the four ground stations determines 
its distance, within a few feet, from an orbiting satellite 
which carries a small SECOR transponder. (The ground 
stations measure the phase displacement between modu- 


lation signals transmitted to, and returned from, the 
transponder. This displacement is directly proportional 
to the satellite’s distance.) It is then a simple matter 
to compute the exact position of the fourth station with 
respect to the other three 

Other SECOR applications include global navigation 
of ships and aircraft, missile range instrumentation, and 
space navigation of lunar and interplanetary vehicles 

For a brochure on Geodetic SECOR, or information 
on challenging engineering positions now open at Cubic, 
write to Dept. AW-5, Cubic Corporation, San Diego 11, 
California 


Cubic 


CORPORATION 








owned subsidiary, Power Systems, Inc. 


Ihe new company will specialize in 
miniature cnerg ry Conversion systems for ALL OVE FR T 4 E WORLD 
both comme at and military uses 


Acoustica Associates, Inc., Beverly 
Hills, Calif., earnings for the six months 
ended Aug. 31 were $121,655 on sales 
of $4,187,314 compared with earnings 
of $15,763 on sales of $2,893,503 for 
the similar period last year 


Perkin-Elmer Corp., Norwalk, Conn., 
carnings for the fiscal year ended July 
51 were $1,208,085 on sales of $22,- 
124,935 compared with carnings of 
$900,799 on sales of $17,514,097 for ~~ 
+} 


tne Previous vCal TENTS SABENA 
Collins Radio Co. carnings for the 

vear ended July 31 were $6,560,596 

n sales of $190,837,000. This com- 

pare with carnings of $3,530,845 

ifter preferred dividends) on sales of 

$117,864,139 for the previous year 


Coleman Electronics, Inc., Gardena, PAY MOVER’ — Cc H Oo i CE of the 


Calif., manufacturer of data-handling 
and control equipment has acquired World's Leading Airlines 
Audio-Videre Co Anahcim, Calif., 
manufacturer of commercial magnetic 
tape. No details of the acquisition were 


| 
innounced 


The Frank G. Hough Co. is the only manu- 

Avien, Inc., Woodside, N. Y.. manu facturer to successfully design, produce and 
facturer of instrumer ind controls deliver towing equipment in the 22,500 to 
has acquires lectre . Kingston 


e Netonol Aorl: 
35,000 Ib. drawbar class to all these top air- — 


lines. In fact, “PAYMOVER” tractors are not 
only the choice of the leading national and 
international airlines for handling their 
largest jet aircraft, but of manufacturers 


. = in 
New Offerings {% < and ground-handling contractors too. 


> S 
Solitron Devices, White Plains ey T> 


N ¥ organized in March. 1959. the Bronif internotionsl ; 
7 f Airwoys for “PAYMOVER™ tractors as a challenge to 
it 1¢ HUSINCSS O 


trodk sanuf continually in ve and keep “PAYMOVER” 
niroducing man i 
design abreast of the future needs of the 


landing 


< 


Amencon Airlines 


We accept erwhelming preference Northwest-Orient 
Airlines 


Vi 


rketing new solid-state : 
} Gritich Oversees aircraft industr 


nee ; 
© Aureoys Corpeorchen Pon Amencon- 
Groce Airwoys 


The complet e of “PAYMOVER” towing KE 
CAPITAL tractors also les smaller units (as low G 
< | } PA 
; oon as 2,500 Ib ir) for towing, pushing 
I Dy iot ¥ 
OBerine 100. Cope! Airlines and other pr nover work at truck and 
’ ~ it ble deben railroad tern s, piers and industrial 
: i : st? ' 
ne 


ID! 


) 


funct 


ernating current to 


( 


Pon American 
World Airwoys 


plants. Complete details and specifications 
will be supp t your request. SABENA 


Belgion World 


Airlines 


THE FRANK G nOUsH co. a) 


t 


cCOurimautas 


a 


Proceed will he Contnental 

' Aw Un 

ind move to a new plant pin nag 
idditional equipment, hire 


idditional entity talent, expand 








@ 


research and devek pment, retire loans 


a | 


and for working capital 
Trenms-Conodo 
Aw Lines 


TWA 


QO. . ae eNaTiOMAL MARVESTER COmPant 
THE FRANK G. HOUGH CO., 
976 Sunnyside Ave. Libertyville, Hl! 
Send date on “PAYMOVER" tractor of 
drawbar effort 
Nome 


Mherm-Air Mfg. Co., Inc., Peekskill, 
N. Y. organized in December, 1955 
the company is engaged in the design, 
manufacture and sale of temperature 
ind humidity control cquipment for 


t 


Tithe 
military and commercial use Offering 1S 


125.000 shares of common stock, for 


Compeony 


Street 


S 
me 


lufthanso 
public sale at $4 per share. Proceeds Pte: City Stote 


will be used to discharge an aggregate See SS a oe ee oe oe 
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BB al DEPARTURE CASE HISTORY 
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N/D SPECIAL ALLOY BALL BEARINGS KEEP 
BUTTERFLY VALVE MODULATING AT 900'F.! 


PROBLEM: Require highly heat-resistant ball bearings for butterfly valve which modulates 


900° F. hot air blast in turbine air bleed. Despite radial loads up to 300 Ibs., shaft must turn 


effortlessly through 65°. 
SOLUTION: New Departure Sales Engineers, cooperating with Stratos, manufacturer of 
the constant speed auxiliary power turbine, recommended N/D's special aircraft ball bearing 
of cast cobalt base alloy for this critical application. These bearings were selected for their 
ability to withstand extremely high temperatures without deterioration. 


Extensive testing proved that the bearings in this N/D equipped modulating system, currently 
used on the Lockheed Hercules C-130A military transport, operate at required standards 


of performance and reliability and without lubrication! What's more, maximum turbine 


speed variation, produced by full throttle, is completely corrected in 1.5 frictionless seconds. 


If your aircraft accessory designs require bearings that operate efficiently at 
unusually high temperatures and speeds, invite a N/D Sales Engineer to rd 
participate in your early design discussions. For additional information call 
or write New Departure Division, Gerieral Motors Corporation, Bristol, Conn. 


BALL BEARINGS - PROVE IABILITY YOU CAN BUILD AROUND 


86 





of $79,972 in short-term toans and to 
finance the research and development 
(approximately $15,000) of new prod- 
ucts, several of which are in the 
development stage; remainder (approxi- 
mately $267,028) will be added to 
working capital. 


Daystrom, Inc., Murray Hill, N. J., 
engaged primarily in the manufacture of 
electronic, electrical and electro-mech- 
anical equipment and components 
having a varicty of industrial, commer- 
cial and military applications; the com- 
pany also manufactures certain consumer 
products. Offering is $10,000,000 of 
sinking fund debentures, due October, 
1980, for public sale; offering price 
and underwriting terms to be supphed 
by amendment. Proceeds will be 
to replenish and increase working capi 
tal Initially 
applied to the repayment of short-term 
bank loans, which are incurred in part 
to finance 
ceivables resulting from seasonal needs 


used 


such proceeds wall be 


mecreased inventories and re 


ind expansion of the company’s busi 
ness, and in part to finance additions to 
plant and equipment; balance will be 
used for general corporate purposes, in 
cluding the proposed expansion of the 
company’s plant facilities at St. Joseph, 
Mich., and Worcester, Pa., and con- 
truction of a new plant in West Ger- 
many 


Dorsett Electronics Laboratories, Inc., 
Norman, Okla., engaged primarily im 
the design and manufacture of various 
clectromic data handling and control 
systems; at present the company ts prin 
cipally engaged in the design and manu 
facture of airborne telemetering systems 
with special emphasis on missile instru 
Recently a¢ 


engaged in the 


mentation pplication 
i 


quired subsidianes are 
design and manufacture of various tram 
ind sales ands and films, industrial 
and special cl 


ing 

iutomation cquipime nt 

tronic test equipment ind the manu 

facture of the Artisan Fle 
e » oll 


Offering ws 50,001 " 


tronic ( 


public 


ition 


Model Engincering & Manufacturing 
Corp., Huntington, Ind., engag 
mani the manufacture and 

nm mechani 
i} products and equip 
in pall the clectrical 
urcraft, missile and 
Offering is 140 
( ipital stock: 


Public 


ndustric 
f common 
har for 


hl] ] 
pub iC Sak 
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ke a big difference 





Ask about our 
spray painting school 
Open to all...NO TUITION 


covers all phases 


ILL ALLL ee 


‘ 


It is possible to apply a wide range of 
finishes with a single spray gun... but 
it is not always economical. To get 
the most value from a spray gun it 
must be right in many ways. 

—right for your coating... There are spe- 
cific guns for spraying almost every 
coating material known to man... 
modern finishes, thick mastics, vola- 
tile dyes, oils, abrasive ceramic mate- 
rials, adhesives, and many others. 
—right for your work load...Some guns 
have heavy-duty features assuring 
long service life under hard continu- 
ous use...others are designed for 
light, intermittent use. Automatic 
spray guns save money and improve 
finishes at the same time. 

—or right for special purposes... Pole 
guns reach high places without scaf- 
folding...extension guns paint hard- 
to-get-into spots... pen-sized air- 
brushes touch up fine scratches and 
imperfections without masking. 

In the past 50 years Binks has de- 
signed spray guns for just about 
every purpose. Today the Binks line 
includes 25 basic models and thou- 
sands of nozzle combinations. 

Ask your industrial distributor 

for help in selecting the gun that is 
just right for your work, or write di- 
rect for Bulletin 60-J. 


ie Ry ip 
Lean 


NATIONWIDE 
SERVICE 


SPRAY 
BOOTHS 





SPRAY PA/NI/ING 


Binks Manufacturing Company 


3118-30 Carroll Ave., Chicago 12, Ill. 


REPRESENTATIVES IN PRINCIPAL U 


& CANADIAN CITIES « SEE YOUR crassifieo GP virectory 
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New MB vibration unit extends range, accuracy 
and efficiency of accelerometer calibration 


for the first time, a single system enable 

yn transducers at any frequency 

ions up to 100 g 
ned, the i ra ) a\ vo pace, time 
new system incorpora i ary 

ired for fast, accur iibr ( wly designed 

ibration procedure and eliminate special techniques 
wered by an extremely low distortion amplifier, the MB Model C12 calibrator 

luces 150 pounds of high-fidelity linear force 
The new exciter-calibrator pictured above is another example of MB's 


The C12 moving element is a solid continuing efforts to anticipate the needs of the environmental test engineer. 


magnesium casting. This design guar It ; 
antees pure linear motion, an absolute 
requirement for accurate calibration 
Amplifier and controls are enclosed in 
desk type console with ample panel 


pete calibration seem. ll (GUAM BS ELECTRONICS 


A DIVISION OF TEXTRON ELECTRONICS, INC., 1078 State Street, New Haven 11, Conn. 


another reason why engineers everywhere recognize that the important 
advances in environmental testing come from MB. 





scarch and development in con: Chemtronic Corp., Nashville, Tenn., 
be supplied by amendment. Of the pro- with the company’s program Ct engaged in the development, manufac- 
ceeds, $500,000 will be applied to mercial production of Klystron ture and sale of miniature electrolytic 
reduce the $1,450,000 balance of a V_ trons and microwave devices { capacitors. Offering is 200,000 shares 
loan; the balance for working capital products for the civilian con of common stock, for public sale at $2 
In August, 1960, 5,000 of the com ket; the balance for working t per share. Of the proceeds, $52,225 
pany’s common shares were issued and will be used to repay bank loans; $70,- 
delivered to Montek, Inc., of Utah, in Champion Spark Plug Co edo, 000, over a two year period, to add two 
exchange for 102,525 shares of Montek’s Ohio, engaged in the manuf engineers and one technician to the 
common stock, giving the company a sale of spark plugs for int present research staff of the company; 
majority holding of Montck’s outstand bustion engines. Offering the balance for general corporate pur- 
ing stock, subscribed for and reserved outstanding shares of comm [ T poses. 
for conversion. The company’s stock public ile by the pre 
split of September, 1960, increased the thereof. Initial public offerin 
stock holding of Montck to the addi be related to the market pi 
tional shares included in the above of standing shares at the tim 
fering. Such stock will be offered bv ing; terms supplied by amen 
Montck to all of its approximately 100 
stockholders, other than the company, 


in exchange for their Montck stock 
Ihe Lionel Corp., Irvington, N. J., almost 
engaged in the manufacture of model . ea 
7 invisibly .. 


} 
or tov clectric trains and accessones, and 


offering price and underwriting terms to 


National Aviation Corp., New York, 
N. Y., a closed-end non-diversified man- 
agement company. Offering is 218,005 
shares of capital stock for subscription 


electronic and clectro-mechanical de 
vices for government and industry. Also, 
the company has contracted to purchase 
the net assets of Anton-Imco Electron 
ics Corp. whose principal assets consist 
of all the stock of Anton Electronics 
Laboratories, Inc which makes clec 
tronic and nuclear detecting instru 
ments (Brooklyn, N. ¥ ind Intercon- 
tinental Manufacturing Company, Inc., 
which manufactures missile parts and 
ur frame sections (Garland, Tex 

Offering is $4,500,000 of convertible 
subordinated debentures, duc October, 
1980, for subscription by common 
stockholders; record date, subscription 
price, interest rate and underwriting 
terms to be supplied by amendment 
lo the extent of $2,500,000, proceeds 
will be used to reduce existing bank 
loans (which include $1,300,000 paid 
for Anton-Imco stock); about $500,000 . - 
to expand the company’s research and | trouble g rows In ti red metal 
development program; the balance to 


provide additional working ¢ ipital The enlarged piston sectior t the etching treatment, followed with a 
right has a fatigue crack. It mos nor one = erie 
Metcom, Inc.. Salem, Mass., organ x g c binocular microscope of the critical 
ized under Delaware law in Apmil, 1959 invisible to the naked « ver - . 7 
| ‘ areas, (2) Zyglo inspection. We have 
tor the purpose of engaging in the pro 
&, oe i es though an ctch treatment CCI , 
duction of existing ; pes of microwave some of the most extensive black light 
the improvement of used to make cracks eas\ 
existing tube types and of the method : inspection facilities in the East. 
the inspector doesn't spot 


tubes and devices, 


' 
of producing tubes and devices, the 
You can’t afford less than the best 
at overhaul, it will grow 


development of new types of tubes and 
lectromic devices and the undertaking 


( 
of research and de velopm« nt programs as dangerous as the one in t! 
for others. Offering is 100,000 shar tt | That’ 

: t at teardown. lats One mor 
of common stock for public sa fer at the left. ee 
Ing price ind underwriting terms to be Airwork uses two separat thods why an Airwork overhaul is good in- 


upphed by amendment. Of the pro 
ceeds. $41.600 will be used to retire a of piston crack determinat (1) surance of reliable performance. 


available inspection of your engine 


mortgage loan and $50,000 to purchase 


certain machinery and « ipital equip * 
ment now rented; $60,000 for the pur 
chase of additional machinery and ATLANTA « CLEVELAND 
equipment $100,000 for independent A TWO rk MIAMI NEWARK 
prototype development of a radiation PT er tare ; cil ars 


detector; $150,000 for independent re- Miliville, New Jersey BOSTON « WASHINGTON 
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UNTIL all Saratoga Semiconductors have qualified under a battery of gruelling, 


fully controlled tests totalling thousands of hours. 


The rigid 20% salt atmosphere test ( pie tured above) verifies resistance to s ilt 


corrosion, permanence ol markings and strength of the hermetic seal. 

Altitude, humidity, temperature, impact shock, vibration and 20,000 “G” radial 
weceleration tests are among those that must be passed. 
These tests are reasons why the Saratoga n | illed the ““Thoroug hbred of 
Semiconductors. 

Send for our new catalogue SS-2001 outlining details, specifications, and appli- 


cations of Saratoga silicon zener regulators*® and silicon power rectifiers.” 


SARATOGA SEMICONDUCTOR DIVISION, Saratoga Springs, N.Y. 


ESPEY MFG. & ELECTRONICS CORP. Jeet ell requirements of MIL $-198008 





by holders of outstanding common 
stock of record on Oct. 5, 1960, on the 
basis of one additional share for each 
tour shares held; subscription price to 
be supplied by amendment. Proceeds 
will be added to the company’s general 
funds and will be used in carrying out 
its investment policies. 


ACR Electronics Corp., New York, 
N. Y., engaged in research, develop- 
ment and manufacture of high intensity 
lights, pulse transmitters, electronic de- 
vices, flashing lights and special photo- 
graphic equipment, both for commercial 
uses and United States missile and 
other defense programs. Offering 1s 
150,000 shares of common stock, 75,000 
Series | common stock purchase war- 
rants and 75,000 Series I] common 
stock purchase warrants. These securi- 
tics are to be offered in units, each 
consisting of two common shares and 
one five-vear Series I warrant exer 
cisable initially at $2 per share and 
one five-vear Series I] warrant exercis- 
able initially at $2 per share; public 
offenng price and underwriting terms to 
be supplied by amendment. Of the 
proceeds, about $35,000 will be ex- 
pended during the next fiscal year to 
provide salaries for the additions to the 
personnel force; $45,000 for the liquida- 
tion of certain debts; $55,000 for ma 
chinery research and promotion; the 
balance to be added to working capital 
and used for general corporate purposes 


Vibration Mountings and Controls, 
Inc., Corona, N. Y., engaged in the 
manufacture and sale of vibration con- 
trol and shock absorption devices for 
ait conditioning, heating, industrial and 
defense applications. Offering is 150,000 
shares a common stock for public 
sale at $3.50 per share. Of the proceeds, 
$175,000 will be used for the purchase 
of additional machinery and equipment 
for the manufacture of many of the 
components presently being purchased 
by the company from others; $30,000 
for research and development of new 
types of vibration and shock control 
products; $35,000 for expansion of 
sales and promotional programs; $50,000 
for the purchase of additional inventory; 
the of ate for working capital and 
other corporate purposes. 


Cannon Electric Co., Los Angeles, 
Calif., primarily engaged in the design 
and manufacture of electrical connec- 
tors and related wiring devices to provide 
multi-circuit clectrical contacts for a 
wide variety of applications in the clec- 
tronic, communications, aircraft, missile, 
computer, and other fields. Offering is 
200,000 outstanding shares of common 
stock for public sale by the present hold- 
ers thereof; offering price and under- 
writing terms to be supplied by amend- 
ment. 
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TOUGH 
TACTICAL 


BRAINS 


Today's combat decisions depend on lightning-fast calculations. 
field. f tf 


Autonetics Ai: 








, 
Stock Transactions 

Che Securities and Exchange Com- 
mission's Summary of Security Transac- 
tions and Resultant Holdings for the 
period June 1] to July 10, 1960, re- 
ported the following transactions by 
four executives of Avco Corp.: disposi- 
tion of 2,000 common shares by A. B 
Newton, officer, leaving a holding of 
5,666; disposition of 4,100 common 
shares by Henry J. Occhler, officer, 
leaving a holding of 1,000; acquisition 
of 2,650 common shares through exer 
cise of option by Curry W. Stoup, 
officer, making a holding of 9,730; 
disposition of $45,000 of convertible 
subordinated debentures by Victor 
Emanuel, director, leaving a holding 
of $55.000 

Other transactions for the period 
June 1] to July 10 include 


Atlantic Research Corp. Disp 
00 common shares by Gerald 7 
fficer eaving a holding of 17,80 
Beleck Inetrument Corp. Dispositior 
6.500 commor irea by Harry D. Belo« 
and dire r, leaving a olding of 
dispositior f 2,000 common 
by Jack J Fischer officer and 


i 


is rema . 1.743) 
Continential Air Lines Disposition of 
100 comer n shares by Lawrence C. Amea, 
holding of 9.400; dis- 
mmon shares by Louls 
leaving a holding if 
tlor of $7.000 
onvertible rdinated debentures 
Lawrence ¢ Ames, director, making a hol 
ne of $17. 
General Fleetric Co Dispositior f 1.400 
mmon shares by I 1. Rorch, officer, leav 
r i oxaitior f #00 


nex a hold 


ommon al y Geors Haller, officer, 
: a 


len ne lding 10 acquiait 
larence H. Li 


of 1é 


ares b 


On 
" t f 9 481 
Litton Industries, Ine vomit 

T t an Hi. M 
«x of 27,401: diapoal- 
hares by Henry E 
holding of 5,516 


et foer en ga 


Lockheed Aircraft Corp Disposition of 
apita har ? D EF. Rrowne i. 
1 holding of 5,397; disposition 
are by A. Carl Kotchian 

Mfieer len ng a h ling f 432 
Lorai Electronics Corp Disposition of 
16,600 comm hare vy Laon Alpert, off 


" 


iMAVINE A 


er, director an! beneficia wre 
holding of 115.900; diap 

n share oO 
len rhe ‘ ' ing 

Marquardt Corp 
tal share by } 1 
lew rt ‘ ding x4 acquisition 
1.400 pital share vy Donald K. Tasker 
officer, making a holding of 1,400 

National Airlines, Ine Disposition of 
1.500 common shares b Daniel R. Topping 
director, leaving a holding of 1,075 

North American Aviation, Ine Acquis 
tion of 2 f mmon shares by John R 
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Moore, officer aking a hol 8 mon shares by T. Claude Ryan, officer and 
acquisition f 200 common ‘ i director. leaving a holding of 106,047, and 
exercise of option by W EE. disposition of 1,100 common shares held 
making a holding of 300 indirectly through his wife, leaving a hold- 

Northrop Corp. Disposition « ing of 2,960 (indirect holdings through Em- 
of 


mon share by J. G. Nettletor tor, Ine. remain 329,100); dispesition 


leaving a holding of 224 a 1,250 common shares by G. C. Woodard, 
168 common shares, his total officer and director, leaving a holding of 


Richard R. Nolan, officer 360 
Northwest Airlines, Ine ' Temeo Aircraft Corp. Acquisition of 4,100 
are by Paul I common shares by Robert McCulloch, officer 
iding of and director, making a holding of 47,659 
Thieke!l Chemical Corp. Disposition of 
ommon shares by Robert Lang, di- 


dispo- 


700 comn 
officer, leaving a 
Pan American 


Wwe 
tion ta 


rid Airways 
a holding of 315,387 
common shares by Alfred 
Raws lcer leaving a holding of 
10,443 
! United Air Lines Acqui 
x a d 4 a 0 mmon shares by Martin 
Raytheon Co posite f 4 r ) naking a holding of 0 ispo 
! tot of 200 common shares by S ’. Mar 


eavir 


tin ifficer leaving a holding of 1,036; 
disposition of 100 common shares by 


f 88 harles F. McErlean, officer leaving a 


Kg 
Kyan Aeronautical I holding of 939 
279 mmon share is United Electric Coal Companys. Ac- 
igt Jacksor nve julsition of 4,100 common shares by Ger 
Jackson fieer eral Dynamics Corp., the beneficial owner 
naking a total holding of 238,003 common 


Boeing Tests 502-10W Light Turbine 


Boeing Airplane Co. has started 50 | lic tests on its 502-10W light turboshaft engine 
(AW Sept. 5, p. 31) as part of tests leading to Federal Aviation Agency certification. Engine 
shown here, one of the T50 seri der development as aircraft, drone and helicopter 
powerplants, drives an 84-in. Hartzell three-bladed propeller. Engine weighs 325 Ib., pro- 
duces 270 hp. at normal continuous ration. This model has been revised to include new 
gear box designed for full-reversing action and a pneumatic governor to prevent prop over- 
speeds. Fuel range allows for use of diesel and jet fuels and unleaded gasoline (AW 


June 6, p 122). 
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Magnavox continues to maintain a position 
of leadership in the airborne communica- 
tions field. 

Magnavox engineering, in conjunction with 
the Air Force, has developed an advanced 
airborne communication system that is de- 
signed to meet the requirements of the 
future. Utilizing wide band techniques, such 
functions as television relay for bomb 
damage assessment, data link for control 
and identification, and many other forms 
of air-to-air and air-to-ground communica- 
tions can all be realized over the same 
equipment as used for voice. 


COMMUNICATIONS 








See 


‘salela-mial-lamiel-jar-lie. 








Magnavox 


AN/ARC-—SO SYSTEM 


MISSILES 
DATA HANDLING 


THE MAGNAVOX CO. * DEPT. 303 @ Gorernment and Industrial Division «© FORT WAYNE, IND. 
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INSIDE 

1,000 

ERUPTING 
VOLCANOS!... 


Cluster of eight rocket engines used to po fer 
heat and vibration generated during a 


highest sensitivity characteristics while 


GEC'S 7226 A~ Rupggedized 


t 
extreme requirements .. . successfully 


ot 


eA 


were able to 


a 


monitor and film the exhaust characte 


Aeronautics and Space Administratio 


performance of four 7226A VIDICON 7 


7226A GEC Vidicon meets military 
tions MIL-E-5272A: illumination, 1,008 


Fg 
If you have a project requiring di ic 


Image Conversion, or Display Tube: r 





Eight channels on a 7" high 
single chassis, provide economu al, 
general purpose recording 
choice of two amplifier types — 

low gain (0.01 to 500 volts); 


high gain 10 uv to 100mv., 


lirect writing “350” 


corder tn a single 1; 
high package . . . immediately 
visible inkless traces made by heated 
Sfylus on rectangular coordinate 
charts, at any of 9 electrically 


controlled chart speeds. 


and WIDE USEFULNESS 
ANBORN DIRECT WRITER 


nels of accurate and economical microvolt to volt 
urpose recording, investigate the performance and 
ew Sanborn ‘'950” system. Choice of 

red high or low gain amplifiers for stability, 

bous operation and low power consumption. 











ificotions ond prices biect to ch ge with * notle 
rom any Senborn Seles -Engineering Representative, located in principal cities 


oul the United States, Canede and foreign countries 


INDUSTRIAL DIVISION 175 Wyman Street, Waltham 54, Mass. 





AVIONICS 
System Packaging Designed for Flexibility 


By Barry Miller 





Canoga Park, Calif—A fresh ap- 
proach to microminiature avionic com- 
ponent packaging, which could go a 
ong way toward resolving doubts of 
ign engineers about which 
way to proceed in a new field already 

waded with many conflicting “ap- 
roaches,” was revealed here last week 
»y the Ramo-Wooldridge Division of 
Thompson Ramo Wooldridge, Inc. 

\ paramount virtue of this micro- 
miniature scheme is that it is flexible 
So flexible, in fact, that its circuit 
wards have but one fixed dimension 
board depth), can be connected in any 

inc and in rather complicated pat- 

ired. Connectors which join 


vstem cde 


| 


circuit boards are single-piece, 
pring) un that can be mounted on 
the four edges of the board and/or 


either face 
he connector serves as a shock ab- FLEXIBLE micro component packaging technique developed by Ramo- Wooldridge employs 


orber to cushion any jarring that an ¢ orning Fotoceram function boards with cavities for components etched into them. Func- 
’ } rY 
issembly might encounter in airborn tion boards are connected by single-piece connectors to form compact subassembly (above 


; . 
space apphcation next to equivalent network circuit rds and necessary interconnecting hardware). Below 
is interconnecting board with functi boards connected in several ways for demonstration. 
Absence of Standards . 
Ihe packaging approach is pr 

ntinued absence of firm 
micro components, al . 
Wooldridge engineers ar 

Subcommittee on Micr 

if the Electron: 


nd were instrumenta 


- 


recommended ym- y> 
AW Sc pt 5. p. 90 It i | 
riety of different sized a4 
ete micro components, | 
ut leads, available on the "? 
till in development labo- 
ing of larger components 
r large valued capacitors 
n to a size comparable to 
ponent formats poses thorny 
ns for mponent manufacturers 
handled. Also capable of being 
iccommodated are functional circuits 
like Westinghouse’s molectronic circuits 
d Texas Instruments’ Solid Circuits density figures computed on th trate capacity) narrowed to 4 million 
f system or assembly capacit t of er cubic foot in the subassembly 
ihead how many components occup\ Essentially, the Ramo-Wooldridge¢ 
ion in developing the substrate. Ramo-Wooldridg ipproach utilizes Corning Fotoceram 
oards, ws in. (62.5 mils) thick with 


o the 


will be coming into 


packaging approach that even 

1 novel scheme of inter- pains wv 
uit boards so that space nection problem, substrate hapes of « 
immed by shrinking compo- density is cut bv a factor of mpletel through the board. Com- 
pacing them clos¢ together, etc., subassembly level Thus, ponents mounted in a single board, or 
indered on large volumes density figures cited for the ap function wafer as they are called, are 
tions. Space consumed Milton EF. Mohr, vice nterconnected by etched wiring. This 
wires in micro cit general manag pe of technique is referred to as cavity 
frequently to blame ridge Division, are one m mounting and as such is simliar to the 


bb gy , } } ] . n rr s ling ; 
i I SOIVE ries IN MMOs SCs COTTCSPONCING ¢ 


, 
ymponents to be used etched 


yr dec m in high component ponents per cubic foot (b Mallory and Hughes packaging con- 
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How SEMO SIMPLIFIES 





SYLVANIA ELECTRONIC SYSTEMS THROUGH SEMO COORDINATES 


SYLVANIA ELECTRIC PRODUCTS INCORPORATED 
AUTOMATIC ELECTRIC COMPANY 
LENKURT ELECTRIC COMPANY, INCORPORATED 
LEICH ELECTRIC COMPANY 





DELIVERY OF DEFENSE SYSTEMS 


Now under the single direction of your representative in 
SEMO—Systems Engineering and Management Operation 
for Sylvania Electronic Systems—are all the resources of 
General Telephone & Electronics. Included are the vast 
technical skills and facilities of every subsidiary of this world 
leader in communications and electronics. 


SEMO simplifies the job of obtaining complete defense 
systems by providing a single, responsible and accountable 
source for conception, evaluation, engineering and manage- 
ment of major systems. Systems-oriented in concept and 
personnel, it is staffed by members of the General Tele- 
phone & Electronics corporate family. And its sum of talent 
and experience assures completely integrated systems of 


specified performance, delivered on time at competitive 
costs. Benefits are quick-reaction capability, efficiency and 
financial accountability. 


For full information on how SEMO can be of special service 
to you, write Sylvania Electronic Systems, a Division of 
Sylvania Electric Products Inc., Waltham, Massachusetts. 








SYLVANTA ELECTRONIC SYSTEMS 


Government Systems Management 


for GENERAL TELEPHONE & ELECTRONICS 


0) as he) See 10 en 1 Ol | he ©) 


ELECTRONIC SECRETARY?’ INDUSTRIES, INCORPORATED 


GENERAL TELEPHONE & ELECTRONICS LABORATORIES 
GENERAL TELEPHONE OPERATING COMPANIES 


GENERAL TELEPHONE & ELECTRONICS INTERNATIONAL a 
ss 
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High capacity, “v2 cu ft, PCM telemetry system 
..-With system drift nulled out! 


f or 


Now you can get the benefits of digital techniques amplifier. Overall accuracy of the system 1 0.25 
— accuracy, speed and reliability — in compact pulse made possible by a unique bi-directional servo loop 
code modulation telemetry systems from Texas Instru- that nulls out system drift. The system is packaged in 
ments. The 25-pound, lf, cubic foot pat kage shown individual modules so that it can be rapidly modified 
uses only solid state devices, and may be used to drive to fit the needs of other missiles or space vehicles 
any of the compact TI transmitters dictated by the PCM is only one of several advanced telemetry 
application. The system multiplexes and encodes 64 projects at Texas Instruments. Others include the 
analog channels; and processes five 8-bit parallel development and/or production of analog systems and 
digital data channels plus a serial digital data channel equipments for Bomarc, Corvus, Pershing, Minute- 
at a nominal bit rate of 200 ke man, Titan, Centaur, and Project Mercury 

A key feature of the system is its high-speed analog For detailed information about PCM telemetry or 
multiplexer which handles low- and high-level data, other TI missile electronic system capabilities, please 
or a combination of both, with only a single low-level contact SERVICE ENGINEERING: 


Texas J op INSTRUMENTS 


fad 
yy INCORPORATED 
APPARATUS DIVISION NXE snes halal iil: aaiiatilaa 


DALLAS 9 TEXAS 


) 
| 
| 
. 





cepts (AW Oct. 24, p. 93). Each wafer 
may differ in size and will have differing 
hole patterns for different circuits. 

The reason there is no optimum size 
board, Leonard Katzin, member of the 
technical staff responsible for the de- 
velopment explains, is that too much 
high component density advantage 
would be lost if the same function wafer 
were to be used for a 15-component as 
for a 40-component circuit 

lor its program, the company hopes 
that ali micro components will wind up 
with coplanar ribbon leads as the EIA 
subcommittee suggests and it is espe- 
cially pleased, Katzin says, that 60 mals 
was set as the upper height limit for 
omponents with leads as this permits 
the component to fit snugly within the 
62.5-mil-thick Ramo-W ooldrdge wafer 
Actually the scheme can accommodat 
cither or a mix of lead and leadless com 
ponents, although for assembly put 
pose 

Ramo-Wooldridge wafers are inter 

mnected directly or through transfer 


me type might be preferred 


interconnecting) boards, which may 
0 have components in them. Con 
is made by single  picce 
which have bifurcated con 
tact sc of connectors side-steps what 
might | i problem in ceramic-to 
cram nts between boards 
Ihe connectors can be inserted along 
the edge of a wafer to permit con 
nection of that wafer normal to 
transfer board. Or they may be placed 
nto the wafer for paralleling waters o1 
wafers and transfer boards. Singk pic 
nectors effectively shorten conduct 


th 


path between components and do 
the need for the chain of 
older connection 
1s ften 
conductor 
for projected high 
mputers (Ram 
INCSS Such high 
1 with de » like 
phase locked 
inal = delay tine 
nts becomes appt 


i tual ce 


Katzin = sat 
the Sanne 
wafers, namely 
, : 
cit ChOpeCG for 
romodule program = and 
g 
vithin the 310-mil square 


+} 


wafer can imply be cemented 

f the Ramo-Wooldridge func 

m wafer. Should the 62.5-mil spacing 
between function wafers be inadequate 
( i hol or holes can he 

igh the top function wafer 

mall micro components, 

ific Semiconductors’ micro 
in be placed side by side in 


Ls Sad 
i singic hol 


Besides the design flexibility, simple 
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computer 
CAPABILIYIS 


A major capability of The Aeroflex Corporation is to design, 
develop and produce specialized computers such as the 
ARC-3 that automatically measures co-ordinates, distances, 
areas and heights on panoramic, oblique or vertical photo- 
graphs by solving complex trigonometric equations to per- 
form the necessary computations—or the desk top ART-149 
which provides visual analysis of factors relating to the 
operational performance of a reconnaissance system. 


For additional! information on analog computers for special- 
ized uses in such areas as photometrics, process control or 
navigational devices, address inquiries to Dept. AC-3. 


THE AEROFLEX CORPORATION 


AEROFLEX LABORATORIES 


DIVISION 
34-06 SK MAN AVENUE e LONG ISLAND CITY 1, N. Y. 








(ULUSTRATION SHOWN 
wiTHOuT GaretY @uaros, 


i 
_ 








ASK YOUR POLISHER ABOUT THE 
DIFFERENCE IN STAINLESS SHEET 


ALLEGHENY LUDLUM SHEET sets the standard for surface quality. Pol- 
ishers will tell you—they handle all kinds and they should know. They want 


stainless sheet without flaws, a smooth surface ready to take further polishing 


to meet Specs. 


taining flaws, needs extra work that takes ume and adds to cost—even causes 
loss of thickness. 

That’s why the polishers prefer to work with A-L stainless sheet. For A-L 
stainless sheet is always smooth . . . a surface without flaws . . . quality stain- 
less, order after order. Your polishing department will also give an enthusiastic 
reception to stainless sheet from Allegheny Ludlum. Polishers think more of 
A-L stainless sheet—they will think more of you for ordering it for them. 
Remember, the pay-off is in the polishing. 

For consistent temper, tolerances, and finish in flat rolled stainless products, 
call your Allegheny Ludlum salesman, or write: Allegheny Ludlum Steel Corpo- 
ration, Oliver Building, Pittsburgh 22, Pennsylvania. Address Dept. AW -11, 


ALLEGHENY LUDLUM™M 


EVERY FORM OF STAINLESS... EVERY HELP IN USING IT 








FEMALE RECEPTACLE 
FOR CONNECTOR 
VERTICAL MOUNT 


FEMALE RECEPTACLE 
FOR CONNECTOR 
HORIZONTAL MOUNT 


CONNECTOR TO 
BE INSERTED 
AND SOLDERED 


COPPER 


FOTO CERAM 


FUNCTION BOARD has holes for given shaped components pre-ctched into it 


pattern prepared by designer. 


id= shor nterconnections betwe 
Wwatct i mponcnt 


ind th 


on different 
Hminution in Ze 
cr advantages cited for 
hnique by Mohr and Katzin are 
e Maintainability—Circuits 


cd down to the 


i mbhies th 


the tee 
can be sen 
component level and 


individual wafers can be removed from 
the structure with a simple tool similar 
to a dental pi k lest points ire readil\ 
Wallabdic 
® Environmental resistance—Heat dissi 
omparable to that obtained 
fins. Each board has a 
m path. Fotoceram 
gh thermal conductis 
Btu. hi sq ft deg IF /ft 
th 0.17 for laminates) 
this ap 
that of 


circuit card 
) 


narior 
pation 


in assembly 


using 
proach would be about 14 times 


onventional — printed [ 
Density for ich 
ibout SO Ib. cu. ft 

Function 
low At ( 

overed by a negative with the desired 
cu pattern prepared bi Ramo- 
Wooldridge and exposed to light. ‘This 
clectively changes the composition of 
the exposed portions of the glass to 
develop a 20/1 etching differential 
Cavities are then etched into a wafer 
by placing it in a hydrofluoride bath 
Wafers are then sintered into a ceramic 
ind forwarded to Ramo-Wooldridge 
Here thev are coated with an clectroless 
copper. At this point, the wafers are 
handled in one of two processes. 

In the first, an additive process, por- 
tions of the wafer where no circuit 1s 
desired are masked and the wafer ex- 
posed to an electroplating process which 
builds up a heavy copper coating over 


i7GiS 
assemble 4 would ” 


wafers 


itt prepared is fol 
} 
} 


orning a photosensitive glass 


rcuit 
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Note that board is its own receptacle for the 


h tempera 


hig 
rmal conductivi 
if ids OT edg 
onnected to th 
hing an iron t 
olved from 


now being 


mect M 
No. 2 


SINGLE-PIECE connector, key link flexi 
bility 
shown next to Pacific Semiconductors, Inc., 


micro transistor. 


of micro component packaging, is 


repeated to produce a long pattern of 
ibout 50 identical designs, much like 
i string of paper dolls. With the pat- 
tern superimposed, sheet stock is photo- 
ensitized, etched from both sides, indi- 
vidual patterns are separated and then 
formed in a tool to make the 
tors. Heat treating for spring character- 
istics and gold plating follows 

Ramo-W ooldridge savs it has already 
invested over $100,000 of its own funds 
n this program and expects to continue 
ts support of it, company spokesmen 
id. Katzin and H. E. Mendoza, wh 
heads the Equipment Development sec 
tion of the Digital Computer Depart 
nent, say they hope to build a 24-bit 
egister emploving the technique in the 
near future 


connec- 


Ramo-Wooldridge has 
dearth in com 
Micro 


micro diodes manufa 


Apparently, 
t encountered anv 
onents to use with its program 


and 
tured by Thompson Ramo’s subsidiary 
Pacific Semiconductors, and micr 
transistors conforming to the EIA Sub 
ommiuttee recommended formats mad¢ 
by Transitron Electronic Corp. ar 
used. “Mallory tantalum 
pellet capacitors (AW Oct. 24, p. 93 
ind Sept. 5, p. 90) will be purchased 
Other interesting micro components 
ind companies supplying them ar 
e Ceramic resistors—Leadless 
film resistors in values from 5 ohms to 
| megohm produced on strips of alumi 
num oxide 100 mils long, 62 mils wide 
ind 62 mils thick, are supplied by 
Microlectron, Inc., 1547 18th St., in 
nearby Santa Monica. Resistors are 
rated at 0.1 watt, have temperature co- 
ficients of 200 parts/million +10. 
Resistors are made from a complex 
cramic ink which can be printed in 
place to predictable values and made in 
ohms/square values from 2 to 1,500 
hms per square. Ohms per square val- 
ucs are altered by changing ceramic 
formulation leaving essential properties 
intouched 
¢ Barium titanate capacitors—Capacitors 
vith leads made of barium titanate, 
neasuring 80 x 80 x 50 mils and 
in values up to 2,000 picofarads are 
btained from what is now a new de- 
partment of Gulton Industries, former], 
the Electronics Department of the 
Mullenbach Division of Electric Ma- 
chinerv Manufacturing Co. Temporary 
iddress is 2100 East 27th St.. Los 
Angeles 58, Calif. 
¢ Metal film resistors—Iwo types of 
metal film micro resistors, with and 
without leads, in values from 200 ohms 
to 100,000 ohms plus or minus 1% 
0.1 watt dissipation, are obtained from 
International Resistance Co., Philadel- 
phia. Resistors with leads are 105 mils 
long, without leads 120 mils long. 
Diameter of leadless unit is 62 mils, 


with leads, +1 mils. he 


103 


ransistors 


mong those 


CCTaimi 





SINCLAIR HAS SERVED AVIATION, 


BOTH COMMERCIAL AND MILITARY, AS A PRIME SUPPLIER 
OF FUELS AND LUBRICANTS. THERE IS NO BETTER PROOF 
OF RELIABILITY. 


AIRCRAFT OILS 


SINCLAIR REFINING COMPANY 
Aviation Sales, 600 Fifth Ave.- New York 20, N.Y. 


Sinclar 








Army Probes Signal Interference Problem 


Ft. Huachuca, Ariz.—Insight into the create a form of intelligence cha \ facility. The entire EETF will sprawl 
sources and possible remedies for inter- to this the emission contribut f from Ft. Huachuca westward about 250 
ference among military electronic gear avionic gear of USAF and Navy int mi. to Yuma, north and west to the 
may be acquired from equipment tests ceptors and bombers which can Gila Bend area below Phoenix. The 
onducted under simulated battle con- pected in the combat area and t Mexican-United States border will mm 
ditions at a unique $90 million electro- for precis« ontrol of electron the facility on the south. Only isolated 
magnetic environmental test facility radiation can be surmised. pots and areas where it intends to 
AW Jan. 4, p 15) being erected and S : c ‘ rect communications, radar, or instru- 
instrumented over an area of thousands ervice Sooperation mentation gear will be “occupied” by 
f square miles in southern Arizona. While the EETF (1 rol the Army. Grazing and entry nghts will 

One terminus and effective center for Environmental Test Facility ted { be retained by legal owners and/or 
the facility will be the Army's clec- final completion in 1965 is a ranchers, Col. Redheffer savs 
tronic proving ground, situated among project, ther services are ex t The EETF fuses a laboratory of con- 
the Huachuca, Santa Rita and Dragoon — share its results and presumab trolled environment and the actual field 
mountains in southeastern Arizona ally its use. Other services ar mditions under which a modern arm 
ibout 80 highway miles (45 air miles) Operating with the Army in th light use its complex of electr-nic gear 

of Tucson and about 65 road 4 Marine Corps liaison will Ihe laboratory in this case will be out- 

if the Mexican border tationed at Ft. Huachuca a ors but fully instrumented and moni- 

; now the six-vear-old interceptors from Holloman AFI tored so that reproducible conditions 
round roughly 80 mi. to the « in southern New in be obtained 


ng gI 
- * 1 
1 desolate muilitarv out have wn and wi 


ch the U. S. Army cavalry O1 provide Three Parts 

iwainst itinerant Apache overs reco! Function and make-up of each of the 
side from a few widely drones. Prime contractor three parts of EE'TF are as follows 
litan areas such as and responsible for the engi e Electromagnetic Environmental Test 
rm Arizona has changed _ Stallation and operati Area—The Electromagnetic Environ- 
Indian frontier davs. It s Pan Americat rwa nental Test Area is now being instru- 
populated, austere spot ompany has at mi nented in the Gila Bend Region by 
the eve can sce with ymtract. Remaining por Bell Aerosystems. First testing on a 


+ estimated $90 m he f nilitary company level began in July 


tar as Ul 
mesquite and tumbleweed. Y« 

sparsely populated character, W!! incrementally funded t Here about 45 technicians and engi- 

| mixed rugged and flat the pi ed five-year setuy 1cers operate such electronic equipment 

ombine to make the LT cI ms 1 walkie and handie talkies and Jeep- 

location for the na IT iounted field radio transmitters that 

Army savs will be q facility will cor n Army company might be expected 

' ’ employ in battle group conditions. 

Extraneous radiators such as gasoline 


wines and electric motors run simul 


ctronic environ 


1! 
all types 


* 
% 
: 


| type 
, 
ir under simulated battle 


lesert and mountainous 
m interfering radio sig 
yind in more heavily populated 
These tests, it believes, hould 
© Reveal which equipments or syst 
pr ice excessive interference with 
t} hich are incompatible 


' z= 
ii} } } 4 


© Suggest possible changes in its present 


* = = © © we} 








equipment needed to minimize or clim- 
nate interference 

© Provide a basis for setting standards 

for new military electronic equipment 

ind allocating frequencies for this 

equipm nt 

uch a facility can be 

wccording to the Army 

Lt. Col. G. E. Redheffer, 

one realizes that should the Arm 

go to war today it would have thre 








number of electronic trans 
t had at the end of World 
ven combat areca. Many ARMY'S Electromagnetic Environmental Test Facility to be built incrementally over the 
te at higher power levels next 44 years will consist of a dro t facility, an electromagnetic environmental area, 
equipment and the effect of and a common test facility as sho t to scale) on this map of southern Arizona. 
75,000 electromic radiators switched on Facility is expected to lead to remed r mutual interference created by large numbers of 
in a 100-mi square combat area might high powered electronic equipment by a modern army. 
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Working as trucks, Sikorsky helicopters transport tons of 
equipment and.a diversity of cargo for all kinds of industry; 
and supplies and weapons for the military 


Working as buses, Sikorsky helicopters carry loads of people 
—from city to city, airport to city and from airport to airport; 
and military troops and commanders under all conditions 


SIKORSKY HELICOPTERS DID ALL THESE THINGS FIRST. IN TOTAL, THEY DO MORE OF THESE 
JOBS TODAY THAN ALL OTHER VERTICAL LIFT AIRCRAFT. WANT TO FIND OUT HOW A SIKORSKY 











ne 


Working as cranes, Sikorsky helicopters can help industry Working as coms ars, Sikorsky helicopters speed ex 
and the military throughout the world by handling a variety ecutives and ners from company office to outlying 
of heavy-duty lifting jobs with speed and ease plants, from « t ty, and to other short-hop destinations 


WRITE TODAY ON YOUR LETTERHEAD AND A SIKORSKY REP. -~= 
RESENTATIVE WILL BE GLAD TO GIVE YOU ALL THE DETAILS. ( ) 


HELICOPTER CAN BE A PROFITABLE INVESTMENT FOR YOU? Cx fr Vew World of Mobility by 
\. 


KORSKY AIRCRAFT 


stratford, Connecticut 
A Division of United Aircraft Corporation 





HIGH 
EMPERATURE 
CANNON wigiciraives 


other Cannon products to 


ANNO 
@ PLUG 


CANNON ELECTRIC COMPANY, 





tancously. Interference is determined 
by psycho icoustic tests and phonetic 
balancing of transmitted words with 
pre-recorded Equipment pin 
pointed as source of interference 1s 1 
moved to the laboratory and is exam 


words 


ined there 
In March, facility 

will be expanded to accommodate a 
battlegroup within the environment of 
i division; at the end of 24 months this 
will be enlarged to encompass a division 
he environment of a corps. Thus, 
tep, Bell under Army super 
extend the area until at the 
vears the Army can test the 
ectronic equipment of 


instrumentation 


including its airborne 
the environment of a 
itely the monitoring 


with the imitiation 


pick-up and match 


| signals with proper 


standards 


; 


| ] 
ompi tciy con 


isti mditions will be fol 


px ts 
roup cquipment will be pro 
imed on and off by punched IBM 
rd lest data will be reduced at th 
iutomatic data pro 
Then a 
be synthesize 
chned continually 
data until its pre 
orrespond with 
predict where interf 
en battl 


from test res 


conditi ) 


Tans 


vhich 


j ith 


cs for Repub! AN 
Fairchild AN/USD-5 
d near Yuma. When 
completed, it wil 
f guidance 
ipabilitv. of 


fetram ay 


Corridor equipment now includes 
RCA AN/FPS 16 and an AN/MPS 
Bi npletion date, an AN 
MPO 12 1 will be situated near 
Yuma and two, or possibly four AN/ 
MPS 26 radars will be added. Bids fora 


in 
s- 
= 
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line-of-sight microwave 
link are being evaluated n 
American, while another 
link, thi me composed 
Radio cquipm nt, 
it Yuma. Three 
ire contemplated 
ount-down clocks | 
ill sites and new timing 
be used 
Although the Army w 
impaigns against th [ 
tants of Arizona, it ha 
fortunate 
present Indian resident 
test facilit I he Papag 
| Army a 
| 


n situated on 


in its legal part 


tion and } a Consequen 


has had t ttle for an alt 
© Common Test Facility—| 
located at Ft. Huachuca 
many cq l pmicl rT 


part 


BFGoodrich 


Omega-design bellows for 
precision instrumentation 


B.F.Goodrich now manufactures | 
bellows assemblies to customer 1 
Convolutions shaped like the ¢ 
Omega (12) « alize stress, resi 
service life. The design also 
racy, provides a more linear del 
Write for 


and Bellows Assemblies”, 


B.EGoodrich 


aviation products 


Dept, AW -11A, Abr 


ew brochure, "Sea 


SELECTOR 
SWITCHES 


for 
» Resistance Thermometers 
» Thermocouple Thermometers 


THERMOCOUPLE SWITCHES 


Flanged 
Cases 


in 2 inch 
3 inch 
4 inch dia. 


Engineered to give years of ser- 
vice in test work as well as in 
permanent instafMations, LEWIS 
switch*s have heavy, low-resist- 
ance contacts; positive detent 
action and sturdy terminals for 
easy wiring. 

The cases are splash proof and 
dust tight, of close fitting bakelite. 
Husky black-finished aluminum 
indexing knobs are used to turn 
the stainless steel shaft supporting 
the rotating brushes. 


RESISTANCE BULB SWITCHES 


A companion line of the same con- 
struction except that they are fit- 
ted with a common-terminal ring 
for three-wire bulb connections. 


THE 9S SERIES 
THE SPACE SAVERS 


FOR AIRCRAFT RESISTANCE 
THERMOMETERS | 


Small, sturdy, steel- . 
cased switches 1% . 
inches in diameter, 
2-9/32 inches total 
shaft length, one hole 
mounting with 14-32 @ 
NS-2A threaded bush- 1%" dia. 
ing. Designed especially for con- 
necting two or more resistance 
temperature detectors to one in- 
strument, now flying in the 
modern jets. 
Write for our descriptive 
bulletin on Selector Switches 


The LEWIS ENGINEERING CO 


MAUGATUCK ome. B. fom ak om © ies 





here, though not as part of the EETF. 


Ce an 
These include Fairchild Camera and = FILTER CENTER = 
ee ()() 0) 


Instrument’s photo-transmission system 

(AW Feb. 22, p. 69) which is able to 
> Latest Transistor Sales Reported— 
Semiconductor sold 9.7 


take photos from a drone, scan them 

transmit signals back to a ground sta 
tion where they are reconstituted within million transistors in August, an increase 
minutes. A somewhat Halla- of 36% over the same month in 1959 
more TV _ transmission is also but smaller than August, 1959's 69% 
over August, 1958. Dollar vol- 
August was $22.7 million, an 
increase of 26% over the month 
1959, but also down from the Au 
gust, 1959, gain of 81 August 
1958. Total unit sales for the first eight 
months of this vear were 3 million 
of about 58° 
Total dollar 
increase of 45 








manufacturers 


similar 
being 
Increase 
ume m 


} 7 
evaluated 
Motorola's sid 
is capable of 


f any ¢ t travel ata in 


Same 


indications 
speed of greater over 
is undergoing Vhis radar 
ite development from the Sig 
nal Corps’ Project Michigan-Texas In in 
strument hig ution previous 
$193.8 


1S, p. 94) 


is a SOpal 


increasc over the 


mapping veal sales were 


million, an 


seen 


rT 


ina | 


Chance Vought Designs Versatile Antenna 


Multi-polarized antenna has been developed by the Electronics Division of Chance Vought 
Aircraft, Inc., Dallas for installation on USNS Range the Pacific Missik 
Range’s first tracking being instrumented by the company’s Range 
Novel design of the 


rtically 


Tex Tracker 


vessel, which is current! 
Svstems Division antenna permits rapid operation to any of four 


polarized and clockwise and counter-clock wise 


sclecte d by 


antenna functions: v« or horizontally 


helical configuration. Polarization can be remote switching or automaticalls 


providing instant response. Previously it has been necessary to “shut down” an antenna to 


wccommodate a particular missile or space vehicle program, the com 


greater than that of standard designs 


change its element t 


pany notes. Cost not offering this versatility. 


110 


over the same period in 1959, Figures 
were released by Electronic Industries 


Assn. 


> New Technique Reduces Message 
Errors— Technique for maximizing the 
amount of binary data transmitted over 
a channel while minimizing the possi 
bility of error by automatically varving 
the number of parity check digits used 
has been 
Universits 


as a function of channel noise 
developed by New York 

under sponsorship of An 
Force Cambridge Research Labora 
tories. By means of feedback from re- 
ceiving Station to transmitting station, 
the percentage of the devoted 
check digits, and hence the 
data transmission rate, is auto- 


scientists 


MCssage 
to part 
effective 
matically adjusted to achieve desired 
channel 


iutomatically results in 


error rate. Change in signal- 


to-noiwe ratio 


change in cffective data rate 


> GE 
General Electra 
Vehicle Department 


to Build Solar Power Facility— 
Missile Space 


‘ : : 
will build facilit 


and 


ration 


WW 


intenna mount 


ntinuously onente 


Issucs Transistor Manual—Engi 


} 


> Arinc 
nee ‘ equipment 


vant t 


P Epitaxial Transistors Now Available— 


Motor id S1 itlia re 


n quantity 
i 
pitaxial transistor 

liffused base 

SYL2301 

if ty 


‘A type 5. 


vitching time inia 


id developed exper 
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_tense moment in the blockhouse/ 





Kinetics Voltage Sensing Relay helps test 
conductor get the answer “All systems GO!” 


nand contr current requirements. Available 
either with limit voltages that may be 
Phe Kinetics Voltage Sensiny Kinetic oltage : el externally adjusted within the desired 
Relay with all-solid-state volt 
ensing circuit vide vital 0 £0 niorn range or with pre-set voltages to the 
the test conducto he vol customer's requirements. A resolution 
of =, volt is typical 
The Kinetics Voltage Sensing Relay 
lonitori iil is ideal for missile launching ground 
olt 
voltage support equipment. However, it is 
Typical voltages to be monit 
- ilso small, lightweight and rugged 
are telemetering signal levels, i 
enough for airborne applications 
outputs, batteries, and similar ‘ 
‘ Write or phone today for more infor- 
tant voltages. Relays may be : \ 
. mation. Kinetics Corporation, Dept 
that will trip only on low 


KA-11.410 South Cedros Avenue 
Solana Beach, Calif. SKyline 5-1181 


on low and high voltage 

“set” and “reset” actions 

Output from the 2-pole 

relay contacts may be 

small motors, blow h« $ 

lights or larger relays KINETICS 
A high input impedance n l pe Rbie es Soba 


TR 


prese nted to the signal source 








GROUND SUPPORT TEAM 


SOLAR AIRCRAFT 





INTERNATIONAL 
HARVESTER 


Fresh solutions to advanced 


ground support problems 


A NEW TEAM with wide-ranging capabilities in the 


ground support field can help you with the necessary 
equipment for your most advanced and sophisticated 
systems 

Solar’s abilities include weapons-system engineering 
and development and fabrication of difficult metal 
structures for specialized applications. In addition, 
Solar builds a complete line of gas turbine engines and 
turbomachinery adapted to ground support. Through 
a subsidiary company, Solar also is equipped to design 
and build specialized electronic systems and 
components. 

International Harvester and its associated companies 
are uniquely experienced in the design and manutac- 
ture of wheeled vehicles of all types. Harvester builds 
a wide variety of engines adaptable to many applica- 
tions — using gas, LP, and diesel fuels 


112 


This combination of lls covers the full range of 


support equipment, in r all types of vehicl 
engines and power units advanced engineering 
complete metal-worki apabilities and electronics 
For detailed infor: 

ground support problem, write to Dept. H-175, Solar 


Aircraft Company, San Diego 12, Calif 


nation or assistance with vour 








SOLAR 


AIRCRAFT COMPANY 


A subsidiary of International Harvester Company 














Professional placement report he tinuous need we are talking about at Gen- 
for Electronics Engineers e! refers to the fact that future-generation 
satellites and deep space probes will re- 

fined or entirely new detection techniques, 


many that have not yet been conceived. 


F example, it is anticipated that for every 
Hi h d le 1 discipline now utilized in the detection 
OW t € continuous nee field, at least one more must be found to apply 
, next 10-year period. 
to Linprove the nation S mind, General Electric is increasing 


cs engineering staff now working on 


n: ’ missile, satellite and deep-space-probe 
SPACE SUTVELLLANCE ‘erccion syoteme. Keoping pace with this expan 


npanyv added a new building last vear. 


will be ready for occupancy in a few 


capabilities opens 


ies to this trend were obvious in General 

avenues for new ell known “Golfball Study.” published 
: This study compared the problem of 

‘ . etection to that of locating a golfball 200 
engineering careers using the most advanced techniques 
n 1954. The problem no longer has such 

thanks to the creative imagination of 

rt neral Elec tri engineering. s ientific e 

personnel responsible for designing 

ng the unique surveillance sub-system 

stic Missiles Early Warning System 


which is receiving headline attention 


Find out more about these creative and self- 
expressive opportunities now open to qualified 
personnel in one of the most vital technologies 
of the space age. 
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GENERAL @@ ELECTRIC 





Immediate openings 
for qualified 
electronics 


engineers 


Fr 
_~** 
/_*> +8 


ee ee 


RADAR EQUIPMENT SYSTEMS SPECIALISTS capable 
eiving and directing the design of long-range 
Desirable 


the tollowing dar svstems ce ' intenna 


radar 


experrence 


ponents, transmitter 
processing evyeler 
f 


essional requireme 


ADVANCED SYSTEMS ENGINEERS capable 
lefense and space detection problems inclu 
tracking. Also the al tv t neeive and 

! ptimum systems « it ' th 

~t the most uivar 
required is an ability t 
the development of 
phenomena. | xperiet 
plus a combinati 
experience in both the 
tion svstems engines 
phase of systems 
evaluate and 


systems is essential 
FIELD OPERATIONS ENGINEERS for «ystems management 
to be deployed if pie I | installations 


BMEWS type “vstems-orientes ectror s Engi 


abilit t 


mplex idar svstems 
neers are needed 
ponsibility for installation 
tac ks round 
Oi eceivers and 
desirable A Bachelor degree 


who have the 
checkout, and integration of majo dar systems 
in high-powered Klystron transmitters, low-noise 

digital data processing equipmen 


is required 


ADDRESS YOUR INQUIRY IN CONFIDENCE TO: 

MR. JOSEPH WOOL, PROFESSIONAL PLACEMENT, DEPT. T-7 
MISSILE DETECTION SYSTEMS SECTION 

HEAVY MILITARY ELECTRONICS DEPARTMENT 

GENERAL ELECTRIC COMPANY 

COURT STREET, SYRACUSE, NEW YORK 


Qualified applicants will be invited to visit us in Syracuse at 


Company expense felocation assistance 


will be prov ided 


GENERAL @@ ELECTRIC 





mental silicon epitaxial transistors which — ing to manufacturer. Astrosyst 

resemble the 2N696 and 2N697 fam- 220 East 23rd St., New York | 

ily. At temperature of 25C, these units 

have displayed saturation voltages as © High-power transistors, new 

low as 0.02 v. and storage time as low units which can provide 30 wat 

as 30 nanoseconds with 150 ma. col- “A,” 100 watts Class “B”’ 

lector current, company says. watts switching, with collector 
up to 100 volts. Large signal 

© SAC Gets Faster Weather Computer gain of 70 at 5 amp. can be 

—Strategic Air Command has taken New types include 2N173, 

delivery of a new IBM 7090 computer, 278, 441, 442, 443, 1099 

installed at SAC Headquarters near Bulletin E-397 gives applicati 

Omaha, which is expected to produce Manufacturer: CBS Klectroni 

24 and 36-hr. wind and pressure fore- Chelmsford St., Lowell, Mass 

casts for five altitude levels up to 55,- 

000 ft. in 20 min., considerably faster 

than the IBM 704 previously used for 

the task. Computer will also enable 

Air Weather Service meteorologists to 

make detailed forecasts and climatolog- 

ical studies never before possible, SAC 


Says 





eoussaa 
TERALERERRE 


© Signed on the Dotted Line—Major 
contract awards recently announced by 
avionics manufacturers include 
e Avicen, Inc., Woodside, N. Y., will 
build new type of modular antenna e Paper tape reader, the type en 
system for Air Force unmanned mis- gy, bie eal 
sile/satellite tracking station, and simt- gg ae 7 ea toe 7 
lar antenna for Signal Corps under con- og ¢.- but is tightly packag 
tracts totaling about $100,000 Work = : qin ie pared 5 lb 
will be carried out by company’s newly- — are bidirectional operate from 
formed Antenna Department, headed 159 milli nps ‘coueee, tin 
by Richard D. Bogner who invented Tally Register Corp., 1310 M 
the new modular antenna Seattle 9. Wash 
e Sanders Associates, Nashua, N. H., 
$1.1 million mtract from Bendix 
Corp. for production design phase in 
devel pment f target-secker system 
for Navv's Eagle air-to-air missile 
@ Csoodyear Aircraft Corp.’s Arizona Di- 
vision at Litchfield Park will investigate 
nvolved in the primary ex- 
f mapping detail from photos 
le-looking radar, under con- 
| by Army Engineer Re- 
nd Development Laboratones, 


Va 


NEW AVIONIC 
PRODUCTS 


© Resolver standard, for testing syn- 
chros, climinates need for null detector 


resolver transmitter and = @ Bio-pack, Model B-30ATI 





tr 


ind 1 ma 


gives direct digital readout which is for acquisition and telemet 
+} 


} 


accurate to within 2 sec. of arc, accord- electric signals from the 
millivolt range consists of his 

ferential amplifier and FM t 

operating in the 88 to 108 : ull 

Amplifier has 500 kilohm G4 2 
pedance, common mode 1 LONG-LOK. 
ceeding $0,000:1 and equival t | a < 

noise level of only 4 microvol t 

peak. Biopack costs $550 

obtained on 45 day deliver 

facturer: Computer Systems | 

Litton Systems, Inc., 5500 Ca 

Woodland Hills, Calif. 
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Researched, developed, manufactured 
and tested...in house by Brunswick 


— 


ROCKET MOTOR CASE. Brunswick's exclusive bi-axial 
Strickland “B” Process of fiber glass filament winding gives 
S-D ratio to 2,000,000, provides up to 7,500,000 psi 
modulus. By laying down filaments under tension, SBP 
excels in making cylindrical shapes, unusual contours 
large range of sizes. Pre-stressing gives exactly controlled 
uniformity. 


HONEYCOMB ASSEMBLIES now developed by Bruns- 
wick can support two million times their own weight 
Brunswick research has created honeycomb assemblies of 
paper, fiber glass, aluminum and various combinations of 
these materials. Using the most advanced adhesive sys- 
tems, these assemblies can be formed in compound curva- 
tures with extremely close tolerances. 


aw 


RADOMES. Brunswick's non-metallic materials boost heat 
tolerance of radomes and nose cones to 1000-1200°F for 
limited exposures. SBP filament winding gives highest-ever 
strength-to-weight ratios with significant weight savings 
over usual structures. With unmatched electrical uniform 
itv, Brunswick builds to tightest tolerance for dialectrix 


constants and compound configurations 


= 


bd = 


INTEGRATED ANTENNAS. Brunswick totally integrates 
all communications, telemetry and navigational antennas 
and reflectors within primary structures. No sending or re 
ceiving interference. All-plastic aircraft and missile assem 
blies give high weight-strength ratio, while providing aero 
dynamically clean lines. Can Brunswick Corporation help 
you in any way? Write or call today! 


> | B MAKES YOUR IDEAS WORK 


DEFENSE PRODUCTS DIVISION ¢« 1700 MESS 


@ MUSKEGON, MICHIGAN 








AERONAUTICAL ENGINEERING 


todome which revolves at a 6-rpm. scanning speed. 


imuth target information. 


GRUMMAN W2F-1 Hawkeve carly warning aircraft serves as a platform for 20-ft.-dia 


General Electric-designed radar housed in the rotodome provides height-finding and a 


W2F Designed for Long: -Duration AEW 


By Barry Tully O perform t miSsi , The aircraft is designed to loiter 
5 ft naximum endurance airspeeds for long 


hi 
dhe i 00-1b uircraf 
Calverton, N. Y.—Fxtended endur- by two Allison T56-A8 turt eriods. The effective performance of 
nce, ceiling and improved avionic capa- _ gines rated at 1,050 hp. each. 1] this mission would require on-station 
t natk the Grumman W2P-1 raft serves as a platform for times of at least 12 hr., which puts the 


at 


ve carly warning aircraft designed —20-ft.-dia todome, which 1 rcraft’s fuel capacity over the 10,- 


{ 
k 
Navy task force radar protection flight at a 6-rpm. scanning speed 00-Ib. mark. 
ion of the twin-turboprop air- General Electric-designed radar (he Hawkeve is a pressurized high- 


raft, which made its first flight on Oct within the rotodome provid ' ltitude aircraft which will perform its 


21 (AW Oct. 31, p. 27), will be to height-finding and wzimuth get nission at an altitude of 25,000 ft. or 
gher 


provide carly detection of attacking formation 

urcraft and to control intercepts by A flight demonstration, flown | In the interests of crew efficiency 
means of data links between itself and ect test pilot Tom Attridg 
fighter aircraft. To provide complet some 200-kt. passes and a simulat t 

radar coverage, the cunt based W2Es wave-off with gear and Al ips down. 1 W2F Specifications 
will operate in teams with each aircraft W2F’s takeoff, after a relativel t Wing Span . 7 in. 
flying a racetrack pattern perhaps 200 roll, was impressive. One area Length 56 ft. 4 in. 
mi. from fleet center. Each aircraft may require some attention is Height ae 
will be responsible for detection and bumper on the fuselage which ap Maximum gross weight 49,500 Ib. 
intercept control within its defense to come close to the runway on lan Engines (2) Allison T56-A8 
zone and will relay all information to Approximately 6 hr. of flight hav Horsepower (each) ........4,050 eshp. 
the task force commander. logged on the W2F. 
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SPEARHEAD INTO SPACE Created by Aerolab, 


the ARGO D-4 four-stage sounding rocket is now being 
used by NASA for the low-cost acquisition of important 
data at high altitudes and velocities. A wholly-owned 
subsidiary of Ryan Aeronautical Company, Aerolab has 
developed more space probes and rocket-powered 
research models, including the Mercury capsule model, 
which have been fired, than any other firm in the United 
States. Aerolab is a science team with quick reaction 
capabilities—a group of scientists and engineers with 
special talents for solving advanced problems in astro 
physics, aerophysics and geophysics. Thus Aerolab’s 


capabilities are added to Ryan’s own in accomplishing 


breakthroughs in many vital areas of Space technology. 


THE PROBLEM SOLVERS 


RYAN 


ac 
AEROLAB 


AEROLAB DEVELOPMENT COMPANY © PASADENA, CALIFORNIA © SUBSIDIARY OF RYAN AERONAUTICAL COMPANY « 
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HAWKEYE is one of the largest aircraft designed for carrier operations. The rotodome must be lowered 2 ft. before the W2F can be taken 


below deck. The four-fin tai] provides directional stability without exceeding 15-ft. hangar deck clearances, 
five-man W2I gear catapult launches AW Jan. 11, 


luring long fli man says, how 
incorporates ie of automa nodihed somev et tl ». 115), permitting automatic engage- 
t rent of the catapult shuttle 


tion both in its flight controls and ized ry 
ionic equipment. The flight controls re full feathering and, ut The W2F is unquestionably a con- 
rsibl ( lerable improvement over the Grum- 


i 
re full powered with artificial “feel” rier airct re' b] 
ind the plane will be flown by the auto thous n the ongi van WF-2 early warning aircraft now 
period ight instru ns, was in the prop desig perating in the fleet The WF-2 

cle il] retained enhance the air AW Jan. 11, 1960, p 5), whicl 
temmed from the low-altitude S2F de- 

sign, lacks the speed, endurance and 
dat pl mong the larg iltitude capabilities of the turboprop 
automated in the collec rom aircraft ircraft. Even more important, ATDS 
' leveloped by Litton Industries is ex- 


rage ind data 
r } 
t re 


than pected to be vastly superior ) 
than th t ' ivionic system of the smaller aircraft 
if nece iT \] i ild cr l ! Che WI “2 l'racer, which replace 1 the 

problen rcraf Douglas AD-5W, will bridge the gap 


in be bypassed = dling 
intil the Hawkeye joins the fleet. 


n. Crewmen 
ind may interrup 


ilternative modes of Grumman 
system of the 
Litton Indu 


m the W2F team 
upply informa 


ical data svstem 


of the au 
xtending al 
All four fins 
TuUMmMAnN i' 
ides directional 
x ling 15-ft. hangar 
The multiple fin design 
deemed preferable to the alterna 
ngle folding fin 
'56 powerplants of the 
me 8,000 eshp. on take 
pellers are by Aeroproducts 
to MAIN landing gear swivels up into 1 
4,050 eshp. each. Aircraft is design 


provi le 
I he 
lles of Allison T56-A8 turboprop engines rated at 


| for nose gear catapult launches. 


| 
very similar in appearance 
mn the Lockheed Electra. Grum 
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VALVES, 


CONTROLS FIELD 


by E. B. WORL 
' Sales Manager 
| Precision Products Division 

Precision Products 
, Division of Western Gear 
|has aggressively entered 
the controls field and now 
makes available a com- 





| plete line of electro-mag- 


netic valves, hot air and 
gas valves, time and pres- 
sure switches, pressure 
regulators and related 
control equipment and 
specialized test equip- 
ment for application in 


Divis, 
de’ ns 
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High temperatur 


WESTERN 


missile, rocket and air- 
craft systems. 

Precision Products 
Division will utilize 
designs and products of 
7 | Teddington Aircraft Con- 
trols Ltd., recognized | 
leader in the controls field 
throughout the world, 
under terms of a coopera- 
tive sales, service, engi- 
neering and manufactur- 
ing agreement. 

Present applications 
include Rolls-Royce pow- 
ered DC-&s, Boeing 707s, 
Fairchild F-27s, Cara- 








pressure, high temperature butterfly vaive 
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sircr t,r -ket and 
sile ¢ mp iente 1d 
tems as' :lla ro 
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@ pressure regulator 


GEAR CORPORATION 


velles, and numerous mis- 
siles. 

Western Gear’s Preci- 
sion Products Division 
has long specialized in 
aircraft, rocket and mis- 
sile components and sys- 
tems as well as ground 
handling and test equip 
ment. 

For full information on 
Western Gear valves and 
controls, call or wire col- 
lect: Precision Products 
Division, P.O. Box 192, 
Lynwood, California; 
NEvada 6-0911. 











MAXIMUM running time of English Electric's Mach 4 test tunnel is 41 sec. at Mach 3.4. 


Two Tunnels Augment 
English Electric’s R&D 
London—Mach 4 


| lectric Ay 


velopment 


tunnel at English 
Warton flight de 
hows basically the 
sophy as that adopted 
Convair 

a four-foot-squar 
ind 1s supplied from i 


lation § 
field 
same design philo 
by Lockheed and 

Vhe 
working section 
OHUU psi. reservoir 

\ Mach 6 missile 
working section of 15 in. sq 
erected alongside the larger tunnel in 


tunnel has 


with a 
has been 


tunnel 


order to use the 
logether the tunnels 


arn ur 
have cost $2 


g 
million and have taken nearly 


supph 


to design and build 

Since the Mach 4 tunnel 
this year it has been 
the TSR.2 
urliner configura 
maller tunnel is still 

trials 
tunnels English 


ume into 


upersonic delta 


The 


Omni 


under 
oning 
ith these two 
» have the most exten 
itely-owned =r 
and flight test 

Phe company 
facilities at 


} 
laims ft 
surgele nt } ’ 
wei equipped pri 
lopment 
tin Fur yp 


carch, dev 
establishmet 
has million on 
1950 


tunnel 


spent $1] 
test field since 


The Mach 4 


ind transoni 


has supersonic 


ections in tandem, and 
ver the speed range 


Minimum Reynolds 
for a typi 


is designed to 
Mach 0.4 to 4.0 
number of five 


oht 


million 

nen he rd can be 
d roughout the specd 
time is 41. sec it 


main 


; 
1 


1) 
Nlax mitt 
Mach 3.4 
Ihe weapons tunnel covers the speed 
Mach 


} 
i 
le flight at 


rang 


running 


5S lth Of 


corr sponding 
heights around 
Running time 
( ends from 30 to 500 sec 

lotal power supply is only 1,640 hp., 
provided by two electric motors driving 


| ibove 
1 pair of three-stage piston compressors 
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totally recharge 
hour 
stored in 
ves“ ix feet in 
long, which contain ful 
34,000 Ib. of ai it 600 psi 
Feature f the 
ment system i 
laimed t able a 
nozzle plat 
10 in. of 


Fourteen 


which can 
rCservonlrs in onc 
rour 


The air 
diameter 


flexible n 

1 the Mach ¢ 

nne sett 
vithin 


cont 


igainst a larg 


From the home of c/ lar 
THE 

MODEL 

711 


For the first time, 
» the full inside story 
>’ of air safety today 
—and tomorrow 
THE 


Probable 
Cause... 


The Truth About Air 
Travel Today 


by Robert J. Serling 


COVERS: 


specific recent crashes and near- 

crashes (minute-by-minute ac- 

counts 

post-crash investigation techniques 

“pilot error’ verdicts 

problems of weather, mainte- 

nance and design 

roles of the CAB, FAA and ALPA 

suggested new safety measures 

aviation’s #1 problem — over- 

crowded skies 

current safety statistics 

With an introduction by Gill Robb 

Wilson, editor-publisher of Flying 

$3.95 at all booksellers, or from 
DOUBLEDAY & COMPANY, INC. 

Garden City, N. Y. 


) ‘ 
ee bemettr 


Ultra Sensitive Strain ie Elements 


60 to 70 times greater Sensitivity than other meta 


COMMERCIALLY 


[Conley 
century 


ELECTRONICS & INSTRUMENTS, INC 


The Home of Planned Pionee 


Manufacturers of light beam 
Service t Systems Enginee 


e Offices in All Principa 


strain gauges. 





AVAILABLE s «4 «2 b/) 


@ Strain sensitivity 120-140 

@ 120 Ohm nominal resistance 

@ Resistance change linear with 
strain. 

@ Negligible hysteresis 
Suitable for static 
namic measurements 
Combination mounting and 
handling with each 
Strainistor 


and dy- 


fixture 


ers and magnetic assemblies since 


Airsupply - Gero Engineering Division 


if 


1945 


7 
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POLARIS | Communications i a val 


TITAN ~ Ground communications 


ATLAS — Complete ground communications equipment 


TALOS _ Steering intelligence package « Electronic flight simulator 
e Video target simulator * Beam rider checkout equipment 
© Precision low-level, high impedance voltmeter : 
*. Precision frequency deviable oscillator 


LACROSSE -— All-weather guidance » Video target simulator 
TERRIER — Beam rider guidance « Fuzing 


SPARROW —Fuzing eee, 


BOMARC _ Complete automatic missile checkout 
and launching equipment 


RASCAL — Mechanical redesign of components 
e Automatic test équipment 


METEOR — Miniaturized pulse type seeker * Video target simulator 
e Homing subsystem checkout equipment 


COMPLETE DRONE GUIDANCE SYSTEMS 


Federal Division 
= LABORATORIES 


DIVISIONS OF INTERNATIONAL 
TELEPHONE AND TELEGRAPH CORPORATION 





Address inquiries to Dept. 501, 100 Kingsland Rd., Clifton, N. J 


ilong the profile. Tunnel profile can 
still be changed in less than one-half 
hour. Both tunnels have diffusers which 
in be adjusted during a run 
Instrumentation of the Mach 6 tun 
nel is based on an advanced high speed 
data extraction svstem. ‘Test imstru 
ments and transducers are d.c. excited 
ind their millivolt mitputs Which ar 
1 direct analog of the quantity beimg 
casured, are fed directly to the data 
indling 1 lation, converted to digi 
form and stored, Vhe analog svstem 
which runs in parallel with the digital 
vstem is a 12-channel galvanometer 
der which provides a “quick look” 
facthtv as the test proceeds 
fhe digital data svstem can handl 
tht separat hannels and can cope 
0 data points pet second. Model 
urveyvs arc carned out with 


m Corp. scanivalve ca 


sig 
canning 45 points per secon 
n presentation 1s aise 
of twin hight sour 
ind flash photographic 


p 
t 
] 
i 


Control val in the Mach 4 tunnel 
was supplied by Johannes Erhard H 
Waldenmaicr of Heidenheim, West 
Germany. No British company Ww uld 
guarantee response characterstics 

The 


tunn 
Wheeled model cart of the Mach 4 
tunnel arr the omplete model 
upport and incidence changing mech 
nism rcther with the sociated 
hvdraul quipmen \ 
idence program 
, Dt » operate during a tunnel 
in Th ng i have becn mad 
interchangeabk tr British 
\ cranked 
ined which can be 
ends of the crank to 


» of up to five degrees 


ting 


on the smaller tunnel 
i for continuoush 
pitching, continuously rolling or com 
binations of both movements of the 
model. One of the major differences 
between the maneuvering facilities of 
the two tunnels is the much higher 
degree of roll possible in the missile 
tunnel, which can roll the model at 
up to two revolutions per second 
The quadrant may be used for force 
ind moment or pressure measurements 
on a model. The changeover from 
force and moment to pressure measure 
ments is achieved simply by unplugging 
from the rear end of the quadrant boss, 
the unit contaming the shp nng, roll 
transducer, ectc., and replacing it with 
one containing the scanivalve, roll 
transducer, ete 
The test department has also de 
cloped a six-degree of freedom flutter 


imulator 
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The first warning alerted posts al! over the United States and Canada. Unidenti- 
fied airborne objects seemed to be approaching at supersonic speeds from many 
directions. @ Simultaneously in control centers throughout North America men 
and machines dealt with torrents of data. Watching blips on radar scopes, crews 
made decisions which ordered weapons to destroy the attackers. Interceptor 
pilots reported over loudspeakers. As the enemy reacted and shifted, fresh 
instructions crackled through command phones. ¢ But no rockets were fired. No 
bombs fell. The blips came from magnetic tapes made by a single high-speed 
computer. Called Operation Desk Top, this was a simulated raid—the most 
gigantic ever arranged—to exercise the North American Air Defense System. 
In planning it, SOC made four billion calculations and six and one-third miles of 
magnetic tape. € To train managers in decision-making, to exercise decision- 
makers under realistic stress, to avoid costly errors in actual operations —these 
are some of the purposes of SDC’s pioneering work in systems research and 
development. € SYSTEM DEVELOPMENT CORPORATION. 

A non-profit scientific organization developing large-scale 

computer-based command and control systems. Staff 


openings at Lodi, New Jersey and Santa Monica, Calif. 


THE IMITATION REAL THING 





TH LYTY 


for Continued Leadership 
in Electronics 


Aircraft Radio Corporation has long been known and 
trusted for its outstanding line of lightweight, precisely 
engineered airborne COM/NAYV electronic equipment. 
ARC equipment and systems fly the skyways of the 
world, in every type of aircraft, in every kind of weather, 
delivering accurate and reliable service. 

The same ARC research, development, and engineering 
skill which maintain this position of leadership is ready 
to work for you ... to cooperate with you toward the 
most effective solution to your problem. 


Sp ( ialized Areas of 
ARC Research and Development 
FREQUENCY SYNTHESIS 
COMMUNICATIONS COUNTER MEASURES 
NAVIGATION TELEMETRY 
GUIDANCE COMPUTERS 
SYSTEM EVALUATION INSTRU MENTATION 
TEST EQUIPMENT GROUND SUPPORT EQUIPMENT 


prporation 
RSEY 


RESEARCH, DESIGN, DEVELOPMENT AND PRODUCTION OF ELECTRONIC EQUIPMENT SINCE 1928 


ARC COM/NAV EQUIPMENTS 


Type 210 VHF Type 12 Equipment 
Communication Equipment 
Type 21A 


Type 15F VHF Automatic Direction 
Navigation Equipment Finder 


is a detailed presentat Type CD-3, CD-4 Pius Related Components 
of the facilities and itie Course Directors pie ee 
of Aircraft Radio ¢ ratior 
Write 


Th 








BUSINESS FLYING 


British League Proposes Aviation Bureau 


By John Tunstall United Airways is handling ¢ the company’s range downward from 
craft and Vigons Aviation, Ltd., of K the DH Dove and the Heron 
London—Initial effort of the British dlington, Oxford, is th le | Negotiations between British engine 
5 5 > 


Executive and General Aviation group gent for Piper. Piaggio ynpanies for the manufacture of Con- 





Beagle) may consist of “substantial re Enterprise, Ltd., of Boreham W tinental and Lycoming engines which 


development of the high wing Auster re likely to power all British general 


General Aviation iation aircraft are reported to be pro- 


family of aircraft,” according to Peter | 

Masefheld, managing director of Beagle Ihe British Airer eding satisfactorily. Unofficial reports 
He indicated that all new aircraft would nitely 1 I ed in genet rest that the negotiations between 
be low winged tricvcle gear monoplanes nd a h n of the d IIls-Rovce and Continental are vir- 
but declined to discuss design detail 

if any specific proj th | vn J ; i! Ltd vould con 





In outlin ng Beagle plans to Avia 
TION Week, Maseficld emphasized the 
rroup’s intentio over all categorie r ¢ , : 

a a general aviation { oF ke fel | . 7 Exports of Aircraft, Parts 


th 





Cumulative Totals 
July 1960 January-July 
1960 


Value Volue 
Number ($1,000) Number ‘*' 000) 


Aircraft, ports, and accessories, tote 135,308 838,540 
Commercial and civilian aircraft, tota 72,586 326,739 


Aircraft 3,000 ib. and over empty airframe weight 


Cargo troensports, commercial, new 


Passenger transports, commercial, new 
3,000-14,999 Ib. empty airframe weight 3,915 
15,000-29,000 Ib. empty airframe weight 3,744 
30,000 Ib. and over empty airframe weight 287,991 
Rotary wing aircraft, commercial, new 988 
Commercial and civilian aircraft, used and 


rebuilt, including converted 


Aircraft under 3,000 Ib. empty airframe weight 
Utility, commercial and civilian, new 


rey Po 3 pleces and under 
to rest solel 
V Oct. 17. p 
7), sible exception of 
Short Bros. Light Aircraft Division 


4 places and over 


on the Beag] group A\ 


a 


} : Rotory wing, commercial, new 

with the p 

Commercial and civilian aircraft, used and rebuilt, 
including converted 

Plane Design Commercial and civilian aircraft, new, n.e.c. (all 


empty airframe weights) 


- t 


No major divergencies in concept 
likels 


construction or performance ate lik 
te w in new Beagle aircraft, Mase 
ficld told Aviation Week. Masefield 
currently is heading a crusade in Eng 
land to get th yuntry into the general 
aviation busin 

Competing with the Beagle organiza Source: Bureay of the Census 
tion will be the distributors of all the "Revised. 
major U. S. general aviation companies Air-cooled reciprocating engines, new, 400 hp. and over are included in “Aircraft 
Beachcraft distributor in Britain is the components, parts, and accessories n.e.c 
recently formed Light Aircraft Division Includes military aircraft. 
of Short Bros. & Harland. British 


Aircraft engines, reciprocating, new air-cooled 
under 400 hp 2,298 
Aircraft engines, reciprocating, used and rebuilt 5,959 


Aircraft components, parts, and acessories, n.e.c 503,544 
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He Sells Dependable, Carefree Flying! 


Your dependable Esso Aviation Dealer leaves noth- 
ing to chance when it comes to taking care of your 
flying pleasure. Maybe that’s why you'll find more 
Esso Dealer Airports from Maine to Louisiana than 


Your Esso Aviation Dealer knows planes, and a lot 
about the specialized fuels and lubricants that “keep 
em flying.” Perhaps that’s the reason he takes such 
pride in selling Esso Aviation products . .. famous 
for dependability since the Wright Brothers’ first 
flight. 


In addition to being réilable, Esso Aviation product . 
are easily purchased with an Esso Aviation Credit 
Card. This credit card can be used to charge fuel, 
oil, lubrication — as well as tires, batteries, landing 


fees, minor repairs, and overnight storage. 
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any other kind. 


Highways or Skyways...“ESSO RESEARCH works wonders with oii” 
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AiResearch Builds JetStar Executive Mockup 


Mockup of an executive interior for the Lockheed JetStar transport was designed and built 
by Garrett Corp.'s AiResearch Aviation Service Division. Center aisle is at lower level than 


the furniture deck, to give more headroom. 


on the small low wing type of 
aircraft, a field in which Miles 
is famous before World War 

In the present set-up, Masefeld said, 
Miles has only the 


but it was hoped thes 


tatus of an associ- 
ited company, 
vould get closer “as time goes by 
Entirely new aircraft in the executive 
tegory will be the responsibility of 
Beagle Holding ¢ itself, and will 
learly reflect Masefield’s own thinking 
\ separate production facilits 
well be laid down for this category. Au 
raft will range from four to 12-seat 
executive air- 


flown by 


companys 


might 


nodel In the 
Britain 
prof mal pilots, but the 
might 


main, 


plane n vould be 


produce a “more forgiving” typ 


of aircraft with 


which could be 


lower performance 


flown by amateurs 


Flying Cost 
Masefield ha give 
which to get 


tablished in all categories 


n himself about 10 
Beagle aircraft 
Flying for 
than the 


years in 
fun mav then cost no mor 
first cost and upkeep of a small sports 
car, and business flying no than 
the maintenance of a large car 
In Masefield’s view 
uperior to U. S. airer 


more 


i range of ai 
ift was not 
in absolute necessity for Britain to suc 
ceed in the general aviation world. “A 
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Aisle leads to galley and lavatory 


British airplane does not hav 
iny more radically different fr 

American airplane than does a B 
Ford from its Am«¢ 
counterpart He said it was 
dollar market 
same expansi 
world’s au 


iutomobil 


| } 
multi-million 
would exhibit the 
' 


terict } the 


' it HK i 
industry 
Masefield ] 
the nasti —ceven to 
pilots of British 
he concerned with the 
ms of British fields, the 
+] r} 


presence of the world’s 


weather 


clectric grid 

tion of vast 

omplex of rail, road and rive 
make the task of map 1 
level for b] 


, 
Hot 


] 
nitaip area 


lh 

oast of 

is Britain 
scemed to have 

The probl 

vhich a_ growtl 
would introduce, is 
Masefield as having 
gerated, at least in the cas 
tive aircraft. He 


inv radio and navi 


peen 


idmitted that 
gational 
ill-weather flying would cost 
tional $20,000 but this he reck 


TECHNICAL 
TUBINGS 


Markel, leader for 38 years in tubing 
and sleeving, offers the FLEXITE line 
of technical tubings to meet mechan- 
ical, chemical, aeronautical, and elec- 
trical requirements. 


Included under the FLEXITE trademark 
are precision-extruded tubings from a 
variety of materials—Teflon, silicone 
rubber, vinyl, polyethylene, and rigid 
vinyl—in a complete range of sizes and 
wall thicknesses. 

What is your application? Call, write, 
or wire; we shall gladly furnish sam- 
ples, data, and prices. 


L.FRANK & SONS 


= 
X | SOURCE for EXCELLENCE in 
Insulating Tubings, Sleevings, and Lead Wire 


NORRISTOWN, PENNSYLVANIA 
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DOME and 
CLOSURE 
FORGINGS 


speed solid-propellant 
missile capabilities 








OUT OF HIGH-STRENGTH 
STEELS AND TITANIUM ALLOYS 


Dome and closure components, forged and 
machined by Wyman-Gordon in both low- 
alloy, high-strength steels and all-beta Tita- 
nium—-have contributed measurably to our 
present status in solid-fuel missile develop- 
ment. Research is continuing for the pur- 
pose of adapting new materials to these 
applications Wyman-Gordon engineer- 
metallurgists are available to counsel on all 
phases of forging such critical-service parts. 
Their assistance can help extend ultimate- 


strength limits of your space designs 


WYMAN - GORDON 


FORGINGS 


of Aluminum Magnesium Steel Titanium... and Beryllium Molybdenum Columbium and other uncommon moterials 


HARVEY ILLINOIS WORCESTER MASSACHUSETTS DETROIT MICHIGAN 


GRAFTON MASSACHUSETTS LOS ANGELES CALIFORNIA PALO ALTO CALIFORNIA FORT WORTH TEXAS 








GAT Transponder 


General aviation transponder (radar), called 
GAT 
ures only 13 x 8 x 4 in 
2 amp. at 28 vde. Transponder, developed 
by Hazeltine Corp., 
Agency sponsorship, has 150 mi. range and 
provides 64 trafic control codes plus emer 
gency Hazeltine and National Acro 
nautical Corp. (Narco) are discussing possi 


for short, weighs only 12 Ib.; meas 
and consumes only 


under Federal Aviation 


code 


ble arrangement whereby Narco would sell 
and service the unit, when it becomes avail 


able next vear 





expenditure for 


of radio 
heduled for 


I here 


equipment 
manufactur 
was also th 
possibility Lear single axis auto 
under 


pu “ | 1s soon be mad 


} 


ncens 


Short Bros. Plans 


general 


In an explanation of Short’s 
rank Robertson, chicf 
if the Light Aircraft Division, 


iaftion Policy | 

cnginecr 
went further than Ma 
ration of U.S. designs 
ok up the Beechcraft 
of being immediately 
of the rap 
ympanv-owned aircraft 
market. “In our opimon,” said Robert- 
m, “the Beechcraft Queen Air is the 

busine urcraft currently 

ind has a good decade of de- 
vclopm nt ahead of it.” He said it 
would take anv British manufacturer at 
irs to produce an airplane 


field in his ad 

The company 
iwency because 
intention 
1 share 


in sccuring 


TOWING 


optimum 


err 
vailabl 


IV 
is developing the Sky 
worldwide requirement 


compan 


because th 
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for a small general purpose light 


is not adequately met by any © 


product. The company is plann 
initial batch of 25 Skyvans, and 
demand for any particular Bee 
model justifies, Short will con 
sembly at Belfast, Ireland 
Airwork Services—the British | 
Airways subsidiary handling the ¢ 
range—is so impressed with 
year that the company intend 
a full range of aircraft. Sale 
have reached a total of 32 
Breakdown shows that one-thir 
to companies, another third equ 
farmers and flying clubs 
mainder to private buvers 


ind 


World Wide-Van Nuys 
Opens Aircraft Facility 


World Wide-Van Nuys, a branch of 
World Wide Helicopters, has opened 
its new $150,000 airport facility on 134 
icres of land at the northwest end of 
the Van Nuys airport. Facility includes 
30 tie-down spaces and a 12,000-sq. ft 
hangar which houses aircraft, mainte- 
nance and general offices. Firm offers 

ich services as refueling, direct weather 
teletype, snack bar, lounge, reservations 
ervice, car rental, showers and dressing 

xoms and general maintenance of air- 
raft including engine and _ airframe 
overhaul for airplanes and helicopters 





PROBLEMATICAL 


RECREATIONS 39 





All other things being equa 
arguing E.E.s at a distance 
M.E.s at a distance of six f 


Engineering design kits cont 
for prototype buildup ar 
USECO distribut 


Division 


ANSWER TO LAST 


removes | 


7 of the diameter. Th 
of the diameter, the third 


so on until the last one 


whose diameter 1s | 

















CLIP-LOCKING TURNBUCKLES 


WEEK S 


7 of the grindst 


k; 


which will cause the greater racket, two 
f four feet from you, or three arguing 
-The California Engineer 


—— 


ng standardized electronic hardware 
ffered by our U.S. Engineering Co., 
have full information. 


BLEM: The first singular scientist 

by taking off (\/ 7- V 6) / 

xt removes(\/ 6—\/ 5) /V/ 7 

(f S—- VY 4)/ (VY 7 and 

as his share a small grindstone 
riginal diameter. 


LITTON INDUSTRIES 
BeverlyHills, California 


INSPECTION! 
Stuke Locks afford instant 
visual or manual inspec- 


tion, 


PATENTED 


Associated Aircraft Industries 


2600 poplar avenue 


memphis 12, tenn. 





°° Sour 


FOUR to five-seat L200 Morava, used for touring or medical evacuation, is built by National Aircraft Works, Kunovice, Czechoslovakia. 


By Edith Walford 


Czechs Gain Light Plane Market in West 


Prague—O 


nhres 
’ [ i 
Although 
Omnipol 

luding 


7 


england 
Denmark 


Persia, Brazil 


WITH auxiliary fuel tanks installed, L200 Morava A can fly the shorter international routes 
Below, interior of the Acro 145 four-seater is examined by onlookers 
popular, pat 

ining and blind fi ng purpo 
hoslovakian light urcraft indu 
fall showed a mniple 
it the second Brno In 
under the au 


ontrolled Omni 


(AW Oct. 17, p. 47 


te range 


Pa | 
were model 


in the display 
A Trener Mastcr, I 

Acro 145, L40 Meta-Sokol 
Blanik sailplan 


» the Czech Ministry of 


5 
200 


rey 


which a g 
raft industry, Czech 
ond largest 
of small trans 
2.000 


world’s 


ind exporter 
rf urcraft within the 


ind spo 
flight weight and up to 


+409 Ib 


capacity range 


the Czech aircraft indu 
‘year production pro 
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INCLUDED in display at Brno were, from left, 7326 A Trener Master, L200 Morava A, Acro 145, L40 Meta-Sokol, L-13 Blanik sailplane. 


imnounced by the.same STOL and VTOL aircraft specif ghting equipment at last year’s Brno 

nin 1961 is: continued aimed at increasing i Ser [rade Fair, complete installations have 

lrener Master and the transport scnger n supplied to Bulgaria’s Sofia, Hun- 

' Budapest and East Germany's 

pzig airports in addition to six major 

m $a Ids in Russia. By the end of this 

lopment of a standard 4 the Brn three more airports in Russia will 
rated development of ] h ec been added to the list 


taxi scr cs; con irge 
f the L-13 Blamk 


Iplane mad cI 


Designed for act Z326 is equipped with retractable gear. 


LATEST in 7226 Trener Master series is this single-seat 7326 A. 








eneral Electric 
Silicone Rubber 
finds dozens of 
uses in missile 
systems. How 
many more 


will prove vital? 


General Electric silicone rubber has the 


“thermal toughness” to stand inder 
the searing heat of rocket blast-off or pos 
sible atomic attack. Add very good elec 
trical properties and excellent resistance 
to aging, weathering, moist 
ozone and corona and you can easily see 
why silicone rubber is now being used in 
virtually every U.S. missile and space 
vehicle 

Since both space technology and sili- 
cone rubber are relatively new, General 
Electric believes there are more 
areas not yet explored where silicone rub 
bers can help keep a missile functionally 
reliable and combat-ready. To help de- 
signers in their evaluation work, we list 
here the principal properties and appli- 


cations of G-E silicone rubber 


ire, flame, 


many 


+ 


. 
U 


RTV LIQUID SILICONE RUBBER — One of 
the most versatile materials developed in 
recent years, RTV is a liquid rubber that 
cures at room temperatures. Like all sili- 
cone rubber, it remains flexible over a 
wide temperature range and is virtually 
ageless. Since it comes in a wide range of 
viscosities, it can be poured, sprayed, 
dipped, painted or applied with a pres- 
sure gun or spatula. It bonds tightly to 
metal when a primer is used. When not 
primed, you can readily remove RTV and 
then reapply more. You can impregnate 
tightly wound coils with RTV or form 
sections several inches thick. 


132 


You can control cure time from two 
minutes to 24 hours. These are RTV’s 
typical properties: 
from 120 poises 
(very pourable) to 
12,000 poises (paste) 
1.2 to 1.5 


Viscosity 


Specific Gravity 

Solids Content 100% 

Shrinkage 0.2% 

Heat Resistance from —90°F to 
600°F, and as 
thermal insulation, 
in 5500°F flame 
for minutes 

Comparable to Mica 

See last table 


Ozone Resistance 
Electrical Properties 


Applications—RTV is used as a high tem- 
perature structural sealant in missiles, 
satellites and space vehicles. It is used to 
pot and encapsulate electronic compo 
nents and assemblies for electrical and 
heat insulation and for protecting delicate 
components from physical damage. It is 
commonly used as an impregnating in 
sulation in transformer coils, to pot and 
hold cable in raceways and to pot cable 
breakouts. You can make flexible molds 
with RTV and make 
duplicate castings from originals 
RTV is an excellent thermal barrier 
and as such is apphed on and around 
Tests show RTV's resist 
temperatures as high as 
— F for severa] minutes. RTV also 


unctions as a flexible ablative matcrial 


hence accurate 


missile nozzles 


ance to flame 


and is used around probe holes, along 
raceways, and between stages and struc- 


tural joints on the missile skin 


HEAT CURED SILICONE RUBBER PARTS 
—Silicone rubber gaskets, port seals, 
O-rings, shock mounts and other mechani 
cal parts are not only used on missiles but 
have wide application in ground support 
equipment. For instance, missile silo doors 
use silicone rubber seals that will stand 
up to outside weathering, ozone and abuse 
for years and which will also resist the 
heat of missile launching and nuclear at 
tack. Silicone rubber also resists brief ex 
posure to cryogenic materials 

Silicone rubber has long-lasting tem- 
perature resistance from 150°F to 
600°F, with excellent electrical, weather- 
ing, Ozone, corona, radiation and non 
aging properties at these temperatures 
High tensile strength and low compres 
sion set are also within its range of de- 
sirable properties 


Tensile Strength, psi 800—1500 
Elongation, % 100—600 


Hardness Durometer 25—80 
(Shore A 
Compression Set, % 
Tear Resistance Ib /in 
Rodiation Resistance 
Electrical Properties 


10—80 

40—200 
1 x 10° roentgens 
See table below 


WIRE AND CABLE INSULATION — The 
long term reliability of silicone rubber 
when operating in high ambient tem 
peratures and when current over-loads 
cause the conductor to approach $00°F 
is an important feature of silicone insu 
lation. In an 1800°F flame, specially con 
structed silicone rubber insulated cables 
will continue to insulate for hours, form 
a non-conductive ash that gives off 

furnes. And short term reliability 


obtained even when silicone rubber is 


ing 


posed momentarily to a direct flame 

5500 °F 

Because of this excellent heat resist 
ance, more current can be carned than 
in conventional cable (or smaller cable 
can be used). Other features: best com 
pression set of all clastomers at tempera 
ture extremes, so that silicone rubber wire 
and cable does not deform under clamps; 
high ozone, corona, radiation and weather 
resistance, low moisture absorption, flexi 
bility down to 100°¢ 
typical propertics 


These are the 


10'5—10'¢ 
600-650 


Volume Resistivity 

Dielectric Strength, 
volts mil 

Dielectric Constant, 3.0 
60 cps 

Power Factor 

Radiation Resistance 

Physicol properties 


0010-0050 

1 x 10° roentgens 
Similar to table above 
Applicotions—W iring harness made of sil 
insulation is often found 
Cable offers added 


cone rubber 
throughout mussiles 
reliability for use in various places 
throughout the launch compler below 
ground from power plant to silos. All 
combat vessels built for the U.S. Navy 
during the last ten years, including ficct 
ballistic missile submarines and the new 
nuclear-powered cruiser and aircraft car 
rier, have silicone rubber insulated cable 
installations in all fixed wireways. In 
every case, silicone rubber is chosen 
because it is virtually non-aging, stands 
up to intense heat better than any other 
flexible insulating material, and contin 
ues to operate even when subjected to fire. 


There are many more places where G-E 
silicone rubbers’ inherent properties can 
be vital in missiles, satellites and space 
vehicles. For further data, call your nearest 
G-E sales office or write Section J1133, 
Silicone Products Department, General 
Electric Company, Waterford, New York. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 








essna Model 310F for 1961 (AW Oct. 24, p. 31) has sharper nose lines, tip tanks and addition of a third window at rear of cabin. Aircraft 
s powered by 260 hp. Continental 10-470-D engines and will sell for $62,500 in the standard version at the factory. Aircraft is one of 


six new models unveiled by Cessna for its 1961 line. 


Cessna Unveils New Model 310F Twin, Skywagon 


Se dena ee 
Utility aircraft, the Skywagon, is designated Model 185, was designed in response to what Cessna said was a demand for expanded mission 
and performance requirements, particularly for heavier payloads than those carried by the ( na 180. Plane can carry six adults plus 270 


Ib. of baggage; price is $18,950 for the standard aircraft at the factory. It cruises up t ph 
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CW 


attuned to new applications 


This Litton continuous wave mag- 
netron is one of a family of ten that 
gives coverage from P to X bands at 
minimum power outputs from 250- 
500 watts. 

The dependability and versatility 
of Litton CW magnetrons has been 
time-proved by the many thousands 
in field service. There are undoubt- 
edly long years of operation ahead 
in new military and commercial 
applications. 

These Litton CW magnetrons are 
mechanically-tuned and liquid- 
cooled. We also manufacture CW 
magnetrons with versatile hydraulic 


tuning and, at lower powers, can 


LITTON 
Electron 


tf MAGNETRONS 


supply them with forced air cooling. 
Litton CW magnetrons are being 


applied in a pulse width nodulated 


navigation system. Pulse rate, ampli- 


tude and Irequency modulation tect 


1iques make possible other com- 
munication applications. This family 
also offers many advantages in such 
CW applications as RF drivers, 
industrial processing and component 
testing. They can be pulsed to 
approximately 2 KW peak power at 
a .25 duty cycle, a desirable attribute 
in component testing. 

Investigation of these magnetrons 
and Litton pulse magnetrons, the 


international standards of excellence, 


INDUSTRIES 
Tube Division 
DEVICES 


AND DISPLAY 


may lead you to new applications. If 
we have stimulated your thinking a 
little, we would like to hear from 
960 Industrial Road, 


San Carlos, California. 


you. Write to: 





CW MAGNETRONS 


Frequency | Minimum 
Type ange | Power 
Mumber Megacycies ! Watts 


3456 350-590 500 
3459 590-975 500 
3465 975-1500 400 
3464 1500-2350 400 
3460 2350-3575 500 
3461 3575-4975 400 
3467 4975-6175 400 
3468 6175-7275 300 
7275-8775 300 
8775-10,475 250 














“Capability that 


C 7/7 ¢ Nan 1e 





your planning” 














Civil Aircraft, Engines Shipments 





1960 
August 


Complete aircraft, total airframe weight 1,000 Ib 
By weight of plane: 

Under 3,000 ib. airframe weight 

3,000 Ib. airframe weight and over 


By number of ploces: 
1- and 2- place 
3- and 5- plece 
Over 5-plece 


By tote! reted horsepower, all engines: 
Under 100 hp. 
100-399 hp 
400 hp. end over 


Aircraft engines: 
Reciprocating 
Gas turbine 


Aircraft engines, tete! horsepower: 
Reciprocating 
Gas turbine 


Complete aircraft 


By weight of plene: 
Under 3,000 Ib. airframe weight 
3,000 Ib. airframe weight and over 


By number of pleces: 
1- end 2- place 
3- and 5- plece 
Over 5-plece 


By tote! rated horsepower, all engines: 
Under 100 hp 
100-399 hp 
400 hp. end ever 


Veive of shipments of complete aircraft and parts, 
totel $1,000 


Aircraft, total do 


Under 3,000 Ib. airframe weight do 
3,000 Ib. airframe weight end over do 


Aircroft parts do 


Valve of shipments of circraft engines and parts, 


Aircraft engines: 
Reciprocating 
Gas turbine 


Engine ports 


Unfilled orders (planes 3,009 Ib. airframe weight 


and over) Number 


Cumulative 
totals 
Jan.-Avug 
1960 


19,876.4 





* Revised. 
D- Withheld to avoid disclosing figures for individual companies 
Source: Bureay of the Census. 
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OPPORTUNITIES IN 


ASTRO x 
NAUTICS 


Bendix Systems Division, 
prime contractor for major 
satellite communications pro- 
grams including ADVENT 
for the Signal Corps and 
STEER for the Air Force, 
and major missile weapons 
systems such as the Navy's 
EAGLE, offers career oppor- 
tunities in: 


COMMUNICATIONS 


Development Engineers, 3-10 years 
experience, for 
systems design 
operational analysis 
theoretical analysis 
microwave antenna design 
microwave circuit design 
mechanical design 
satellite packaging 
propagation 
Aiso, Project Engineers, 3-10 
years’ communication expert 
ence, for satellite, ground, anti- 
jam, and antenna subsystems 


MISSILE DEVELOPMENT 


Engineers, 5-15 years’ missile experi- 
ence (preferably air-to-air) as 
Project Engineers in 
systems engineering 
carrier a/c installation 
guidance systems analysis 
airborne intercept radar 
solid rocket propulsion 
airframe design 
warheads 
weight control 
guidance equipment 
cockpit displays 
operational analysis 
flight test 


DATA PROCESSING 
AND DISPLAY 


Engineers, with 5-8 years’ 
experience for 
semor programmers 
systems analysis 
computer design 
human factors 
digital package design 
display circuit design 
Also, Project Engineers for data 
processing and display 
subsystems. 


DESIGN DRAFTSMAN 


6-10 years’ experience in 
airborne electronics 
electronic packaging 


Write: Personnel Manager 
Dept, All-7 


BENDIX 
SYSTEMS 
DIVISION 


Ann Arbor, Michigan 
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ONLY COMPLETE 
THE ENTIRE Al 


THE 


SERVING 
TRY 


BUYERS 
ROSPACI 


THE STANDARD PURCHASING REFERENCE 
OF THE AEROSPACE MARKET 


MAJOR PRODUCT 
AIRCRAF 

SPACE 
SUPPORT 
AIRPORT 


EQUI 
& 


AVIATION WEEK’s Annual Buyers’ Guide is one 
source for buying information in all segments of the 
dynamic aerospace industry. It’s on the engineer’s 
desk...at his fingertips...readily accessible...with 
needed information, 


The new 1961, 6th Annual Edition, now in prepara- 
tion, is more complete and essential than ever before, 
containing expanded listings on new products and 
companies in new areas of the total market. 


Jt will contain over 50,000 manufacturers’ product 
listings in 1,800 product categories. In addition to 
being quick and easy to use, the BUYERS’ GUIDE 
includes complete listings of government procure- 
ment agencies telling: Where to go; Who to see; 
What they buy. 


BUYERS’ GUIDE usage was demonstrated in a sur- 


PUBLISHING DATE: Mid-December 


VEHICLES 


CATEGORII 


AVION 


2 KA 
mH Vil 


»-MENT 


| « 


AIRLINE 


vey conducted eight months after publication of the 

1958 edit 
71 
60°; 
once al 

This mear 


chaser 0} 


espondents still had their copy 
s group referred to it at least 

onth 

ur advertising is available to the pur- 
fier at the moment buying information 
onstant reference value and year long 
tiple exposure of your advertising. 


is needed 


life offers 1 
Advertise 


clude al 


roduct listings are bold faced and in- 
ce to the page number of their adver- 
tion to an alphabetical advertisers’ 
a “product” advertisers’ index. To 
th key industry sales leads the 
IDE contains Reader Service cards. 


tising. |i 
index, the 
supply 
BUYERS’ G 
If you sell t 
message be 
as your com] 


he aerospace industry, your advertising 
ngs in the BUYERS’ GUIDE~—as well 
any’s product listings, 


OSING DATE: November } 
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ond Space Technology 
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Advancing the Science of Communications through Electronic R & D at Lockheed 





Scientists and Engineers: | 














Soviets Study Helicopter work in the fields of the future at NAA 


As Ore-Hauling Vehicle 


tod 
stud 


Moscow—Sovict Union is 
the possibility of using helicopter 
haul ore from deep open-pit min 
the concentrating plants where t! 
is processed 

One Soviet survey indicate 
helicopter capable of carrying a 
mum load of 5-7 metric tons n 
more economical for the hauli 
than convevers, trains or truck 
used in an open pit at least 650 ft 
Russians say some ore pits are 
reach depths of 1,300-2,000 ft 
near future 

Helicopter vould hook on 

bottom buckets in the mine p 
TAPCO OFFERS the buckets would be empties 
into hopper it the con 
plants on the surface 
The expanding Engineering Department turbine-powered heli opters 
oF Ge HCO Cee of Menge arrving: 15-20 metnc ton 


Ramo Wooldridge inc. offers new oppor vide further wings ording 





tunities for career-minded engineers and Soviet studs 
. , ‘ ‘ 


scientists TAPCO’s product diversity 
equipment and systems for a wide spec 
, | TRAINING 
trum cf defense needs, from spoce to 
underseo projects, provides a new meon EQUIPMENT 
Acro Design & Engineering Co DESIGN 


, \ The Los Angeles Division of 
North American Aviation 
| developer of the nation’s most 
Aero Thermodynamics president and general manager t i 

advanced manned weapon sys- 





ing to the phrase “job security 


changed its corporate name 


Commander, In fom Harr 


Openings exist now in the fields of: 
Airt ructural Analysi v . ] . ‘ ; ' maf 
irframe Structura nalysis hange will more closel 1SSOCI tem—has top-level positions 
Beorings ond Seek company with its executi | available for 
Electrical Power Systems | ling ( ompany 15 a vholl ne 
Electronic Circuit Design | idiar f Rockwell-Standar TRAINING 
Pa SIMULATOR 
DESIGNERS 


These highly-qualified engi- 
neers will coordinate and mon- 
itor the over-all design of 
: . 
gE Ss é edt ) e 
Militory Operations Research ; training simulator equipment 
for the most advanced weapon 


Electro-Mechanical Reliability 


High Temperature Plastics 
Skycraft Design, Inc., \\ 
N. | re nt] nad ts | 


Mechanical Testing ‘ . +} \\ ; 


} 


Mechonical Stress Analysis 
Metollurgital Development f \Whit 
, ' vite 


Power Systems Development )5 im } } systems 

Stondards and Specifications port Background Preferred: Grad- 

uate Electrical Engineer with 

Dornicr-Werke GmbH minimum of four years’ expe- 
= ' ' rience in design of analog and 

digital computers with applica- 

tion to simulation requirements. 


Thermodynamics 
Underwoter Acoustics 
i crun rit 
TAPCO is located in greater Cleveland an STO 
close to gracious suburban living ond to 
three fine universities affording evening f wom ] he pr ict Other positions also open in 
North American Aviation’s 
study opportunities ) 
training equipment design 


if you think your engineering skills group for qualified engineers. 


would be of interest to us, send o bors abe For more information 
resume to me yon please write to: Mr. A. L. 
) Bowman, Engineering Per- 
Mr. 8. J. Theibert, . sonnel, North American 
Employment Manager, Aviation, Inc., Interna- 
Box 60-2 tional Airport, Los Angeles 


Canadi: National Aviat Mi 
inadian mona viation 15. Callferuie. 


(er + (yee 


THE LOS ANGELES DIVISION OF 


NORTH “ 


Burke 


THE TAPCO GROUP OF phones Page AMERICAN AWA 
Thompson Ramo Wooldridge Inc, 0" Cleland, Olno, locas AVIATION. INC 


23555 Euclid Avenue 
Cleveland 17, Ohio 
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EMPLOYMENT OPPORTUNITIES 





A Most Unusual 
Opportunity for 
a Seasoned PH.D. 


in 


Physics or Engineering 


is offered by one of our Southern 
California clients who is seeking an 


EXECUTIVE V. P. 


The man selected will hove an outstand 
ing record of technico!l ochievement a 
background of R & DO management, govern 
ment elations finances and personne! 

ction. His leadership will be accepted 
by the orgonization of this nationally 
recognized research firm in the field of 
applied science. He will merit the respect 
of a staf composed lorgely of physicists 
und engineers with Ph D and 6M 5 
jegrees 
gements ~ 
ry schedule 


sad other benefit 


Mr. Charles Hartel. Executive Director 


invites preliminary investigation 


In Strictest Confidence 


Research Management Associates 


Incorporated 
Swite 11 San Marine, Calif 
2185 Huntington Drive SY¥cameore 3-60865 








HELICOPTER TEST PILOTS 


WANTED FOR 


Laboratory an important, growing pro NAVY DASH PROGRAM 
ffords YOL aging 


is a number of challeng: 


the ¢ opportuniti videnced by the recent opening of to Test and Evolvote 


research ¢ Automatic Stabilization ond 
heavens Remote Control Equipment 

, and auroral reflection-structure aracteri ia bi-stat ’ 500 Hours Rotory Wing Time Preferably 
will be sa eclil e . mena aie amen “ae *s - , 5 jing ot least 100 Hours 4 Test 


1s Total Flight Time 


your problems in the field of - tronics, and stem and 0 Ibs. Weight 
mponent development ir realm of high p red radar ‘ Degree Desirable 


workshop CREED é ngineers well based in the analytical or 
mental aspects of electromagnetic propagation, and profe 
1 other pr blem ‘ wan Personnel Director 


ical staff Gyro - nme 


C MERICA (HC. 
CORNELL AERONAUTICAL LABORATORY, INC. BP /company of a 
of Cornell University St. James, L. 1, New York 


Requirements 


techn 








aes NEED 
CORNELL AERONAUTICAL LABORATORY, ENGINEERS? 


Buffalo 21, New York A 4 yment sdvertisement the 
YMENT OPPORTUNITIES SECTION 
‘ the engineers y eed 
we ’ e-saving method ‘ 
etent personne 
the Aviatior ndustry 
§f AVIATION WEEK 
nity " se othe 
ed mer silable 


For rates and infermetion write 


Classified Advertising Division 


AVIATION WEEK 


P O. Box 12 New York 36. N Y 
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EMPLOYMENT OPPORTUNITIES 


This question has been asked and answered a thousand differ- 
ent ways at BOEING # WICHITA... however in flight 


WHAT GOES (IN (IP THERE? testing, both in the air and in simulators, you never run out 
® of “Whys?” and “Hows 


BOEING # WICHITA needs more experienced flight test 
engineers right now the following areas: 

Electrical Instrumentation 

Ground Operations 

Test Operations 


Boeing also has re ents for Senior Engineers in: 


Electronics / Propulsion / Structures 
Mechanical Eq nt / Aerodynamics 


Write in confidence t Mr. Melvin Vobach, Dept. CN2 


Boeing Airplane ¢ pany, Wichita 1, Kansas 


SAREE SON 
’ ’ 
* Please send me c rmation about Boeing Wichita and your ! 
new “Opportuniti 


/ 
SSOE IN is ‘4 WILTITA 
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EMPLOYMENT OPPORTUNITIES 





Engineers : | Engineering openings in 
a A UNIQUE PROPULSION, 
message ORGANIZATION FLIGHT CONTROL 
from... ENTIRELY for 
DEVOTED TO MINUTEMAN, 


DYNA SOAR, SPACE PROBES 


SYSTEMS ENGINEERING LUNAR AND DEEP SPACE 


TRANSPORTATION SYSTEMS 


"! SYSTEMS MANAGEMENT corel 


BOOSTER SYSTEMS 








LARGE CRYOGENIC 
Revolutionary changes in the modern army —a new order of mobility AND SOLID BOOSTER SYSTEMS 
and dispersion, and increasingly complex tactical and support require- 
ments — have created critical needs for systems engineering and sys- ADVANCED MILITARY 
tems management support of a highly sophisticated nature. To meet AiR BREATHING VEHICLES 
these needs, the SPECIAL PROGRAMS SECTION was established 
by General Electric in early 1959. ee tae eT 
As prime contractor, SPS operates as a technical team which can focus standing scope and challenge 
open to engineers and scientists 
ol experience with BS, MS or PhD 
degrees in AE, ME, EE and Physics 


and integrate the broad resources of the company on solutions to the 
most advanced systems problems. Our staff includes men with out- 
standing achievements in their own disciplines, and a thorough work- 
ing knowledge of allied fields. (Over 50% hold advanced degrees.) 


Each sees his own technical field from the viewpoint of a total sys- These assignments are in a techni 


cal staff capacity, and involve con 
tems perspective. 
ducting preliminary design studies 
Because of our increasing activity with the Army, we are now engaged and undertaking research and 
in substantial augmentation of our staff. The men we are seeking will development work in the follow 
work with a small group of senior level associates in an informal ing areas 

atmosphere. All will have the opportunity to concentrate on a variety 

THERMODYNAMICS 
SOLID & LIQUID 

Immediate positions are open to highly competent engineers at our ROCKET SYSTEM ANALYSIS 


recently completed 2-story facility at Radnor, on Philadelphia's Main 
STABILITY & CONTROL DEVELOPMENT 


years’ experience in one or more disciplines concerned with the fol- CONTROL DYNAMICS 
lowing areas: ANALOGUE SIMULATION 


ELECTRONIC SYSTEMS MISSILE SYSTEMS cies dine alidseaiiiadl 
“Sale es eco petitively com 
Navigation and Guidance Operations Analysis 
Computer Design Weapons Systems 
infrared Analysis 
Communications Aerobalilistics 
Preliminary Missile At Boeing you'll enjoy the advan 
CBR SYSTEMS Design tages of living in the uncongested 
Radiation Effects Arming and Fuzing evergreen Pacific Northwest, 
Applied Physics Airframe 
Micrometeorology Aerodynamics 


of advanced programs or follow a single one through its full cycle. 


Line. (1961 starting dates can be arranged.) Required are 5 to 10 


mensurate with experience and 


education background 


famous for mild vear-round cli 
mate, fine schools and housing and 
unexcelled recreational facilities 


For further information, write in confidence to R. Hildick, Dept. 64WS for the whole family 


Write today, to: Mr. W. B. Evans. 


SPECIAL > 
PROGRAMS G t N E B A L 6) p LE CT b | e Boeing Airplane Company, P.O 


SECTION Radnor-Chester Road Radnor, Penneyivente Box 3707-AVY, Seattle 24, Wash 


OoOerenese S$vrsvrewms otcrpanmtrmeue® 


SSE Ls 


A Department of the Defense Electronics Division 


a 
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Portrait of a Mach number 


Air blasting across an aerodynamic shape at Mach 2 (above, left) record Professional -Level Openings 


image on film. In private industry s most extensive comple x of wind Expansion of advanced projects and systems 
installations, Boeing engineers and scientists are defining the shape nagement programs of the future has created 
future in supersoni and hypersonic flight \ new hy personic tunne ngs at Boeing for professional specialists in 
nation’s largest privately owned fac ility of its kind, tests up to Mach and engineering disciplines, and other, 
: chnical, areas of company a tivity You'll 
Boeing's emphasis on research and development of future advances « " : 

[ Boeing a professionali environment con- 
wide variety of fields, including missiles, satellites, space vehicle lucive to deeply rewarding achievement. Drop a 


marine warfare systems, hydrofoils, commercial and military aircraft, ga mentioning deavess and maior, to Myr. Jehe 


electronics, communication, propulsion systems, vertical Sanders, Boeing Airplane Company, P.O. 
4{NK, Seattle 24, W ashington. 


bine engines 
short take-off and landing aircraft. 


SOLEMN G 
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ADDRESS BOX NO. REPLIES TO: Bow No. 

Classified Adv. Div. of thia publication 
Send to office acaret you 

Reciprocating engines: NEW YORK 46. P.O. Bow 12 

» CHICAGO tI 70 N. Michion Awe 

R-1820, R-1830, R-2000, R-2600, R BAN FRANCISCO §: 68 Post Bt 

2800-C, CA, CB engines and overhaul 

services. Unusual test, overhaul, serv 

ice. and propulsion development prob POSITIONS VACANT 

lems welcomed. 





Needed i diately aperi d man quali- 
fied to establish and supervise complete shop 
for overhaul of CJ805 jet engines in Far East 
location. Knowledge of reciprocating engines 
and powerplants desirable Administrative 


C-82, C-119, JET-PACKET Transports and management ability essential. Reply to 
P-5555. Aviation Week 





Inventories of aircraft, parts, engines 
and engineering. Transports bulky loads Wanted—superviser fer aircraft accessery 
overhaul shop. Accessories include ignition 


which cannot be loaded into other air- 
craft Ideal flight research aircraft components, carburetors, pumps, valves, gov- 
ernors. oil coolers. regulators and simflar 


Need Jet powerplants? 
items for n t of raft such 
How much thrust? NC4, DCS, Cit, CV880. Good education im. 


portant. Experience in this type work and in 
amg ie shop management essential. Far East loca- 
Turbojet engines: tion. Reply to P-5556, Aviation Week 


Write, wire or telephone: 
Westinghouse J-30 (1600 Iba thrust) POSITIONS WANTED 


STEWARD-DAVI {1000 Ibs). Also auxiliary JET-PAK's 

- Ss (1000 Ibs.). Also auxiliary JET-PAK’s | gupertenced enceutive captain age 36. 7200 
J J an for installation on underpowered air total hours A.T pDCc.3. Can 240 40 

Gardena, Call. Cabie ST EDAV raft 140. Also jet qualified DNs wi x. sition on 

Phone: FA t 4$14/FAA Approved Agency heavy twin. PW-5482. Aviation Week 


= Oo + @28.9 8 €.:@ 
Flight Engineer currently qualified on 749, 

1049, 1049C, 1940G C6RB, DCTB, 1700 

Hours. A&E and Commercial Pilot. Immedi- 


CONVAIRS ately ava et foreign os jome athe Booume 

_— i. nm request ; ¥ tion ee 

Airline and Executive : : 

Several of Beth Available | Sales Manager Marketing. Six years success- 
* | ale engineering eochareus f on Weat 
Convair Trade-in : n Instrumentation, Electro Mec h 
petra Sys. & Co sanents Test ip 
DOUGLAS DC-3 pee cage Bb ya. & Compone statina sain 
200 M.P.H. Al2 Autopilot not re ng degree w th pe ‘eTeasive com 


Trades Accepted par ser Salary ! Age "9 Reply 
Cc d li : " 9526. N. Hollywood, Calif 

an eliver DOUGLAS DC-6 Engineer — Conducted experimental § stress 

DC-4A  DC-68 analysis program for structural integrity and 

Finance or Lease FAA appro ’ rs n engine helicopter 

Also Grumman Twin Geech and Lockheeds in Stock saree e. : att “- ee . - rh alt i Nery 

ne firm Am. 


henol Cento Sy 3 
mp Frederick 8. Ayer & Associotes, Inc 


250 Park Avenwe, New York 17, New York Co-pitet. Bs ~~ engineer aed 8. Cotumbie 


xperier news ales nable 


F 
te rent rrent Maer 
I 




















enti OXYGEN - CO, - LIFERAFT)_ 
OVERHAUL & FUNCTIONAL TEST FOR SALE 


&® FAA. Station 24273 Air Force & Psy. eat a ——— ome & Cor A 
annon fone, Seger tion Week . - 
tw Test Stonds of laboratory Accuracy 
Automatically Controlled  Air-Condi . Meticepters, &-place or carge piue crow 
: vd 


tioned and Electronically Cleaned 
siete *T aule ° 


CONNECTORS + ee finished. like new. Four available. N 


‘ “4 - an onlo Texas 
FITTINGS & CLAMPS COMPLETE FACILITIES FOR THE cat “deihaant = . 
TOTAL SYSTEMS 
We stock more than 5,000,000 MS/AN CON- - 
NECTORS of 50,000 variations! COLLEN INSTRUMENT DON'T FORGET 
These include Flight Sofety € COMPANY the box number when anewering adver 
, ‘9 orety Squipmen timernentea It te the only way we can 
“MAS” (AN) se MRE 380 Lefayette St New York 3, N.Y identify the advertiser to whom you are 
“MS” ——-£ DPD Ter ORegon 4-3332 writing 
w U-79-U A-RK 
a Fw 126 cs 


BELOW OEM” PRICE. and ofer EXECUTIVE DC-3 


IMMEDIATE ‘OFF-THE-SHELF DELIVERY! 
ae x RADAR—A-12 AUTOPILOT 
nd for test brochur 
FREE : keel lier os ye @.. - 7 1830-94 Engines—-Excellent Condition 
innate FOR SALE OR LEASE— Will trade 
I cee thy ey ~ bg WILLIAM C. WOLD ASSOCIATES 
‘ 551 FIFTH AVENUE. NEW YORK 17, NY 
WOrth 4-2490-1-2 Wire: FXK Tel: Murray Hill 7.2050 Cable: Billwold New York I O be U Y 


FOR SALE D-18S BEECHCRAFT Featuring additional 


LEASE OR LEASE PURCHASE : 
: FOR SALE—IMMEDIATELY roducts, ialties 
Boeing Model 377 Write, Wire or Coll . a cadantien 


STRATO CRUISER GPL DIVISION eenenAt PRECISION INC the aviation field 


14 AIRCRAFT Pleasantville, N. Y ROgers 9-5000 
FROM 


"78,000" 1959 AERO COMMANDER 500 ca NE TERRIA STENTS 


Flyaowey 
U. S. Certificated 112 seat configuration. full over low time since major overhaul, Deluxe 7 Manutacturers AN—N.A.S.—M.S. © Digit Mareware 
seas equipped Long range 20 NTSO engines place interior with hassock ‘icebox 1 owner SPECIALS TO YOUR SPECIFICATIONS 


Large Inventory of Supporting Aircraft and Engine All crystal controlled radios. Duval omni, ILS Mercury air parts co., inc. 
Spare Parts ARC 21 ADF, specker. ISO amp. Deicers 9310 West Jefferson Bivd., Culver City, Calif 
WILLIAM STEINER Teieprone—UPton 0.$923—Teletyee—CVR CY 4138 
Phone: TOpaz 2-9355 or GArfield 6-448! Coll K. F. KELLY TOUGH SPECIALS 10 OAY DELIVERY 
13010 Ardis Ave Downey, California LA-5-2000 or SK-6-1801, Mansfield, Ohio 
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LETTERS 





Airline Odyssey 
Idle 2 g \N lerf 
<2 


Goes 
last on 
half an 
the 


iviation Week welcomes the opinions 


of its readers on the issues raised in the 


magazine's editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St.. New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


WA cl Im 








Correction 

By mistake the signature was omitted 
from the letter “Satellite Threat” in the 
Oct. 24 issue of Aviation Weck, p. 118 
and a line from the first paragraph was 
repeated. The letter should have been 
signed: Morton I. Weinberg, Lockport 
N. Y.—Ed 
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Jet Noise Challenge 


f Dr R urd Hi. Bolt, A 
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5S, BQUIPMENT & COMPONENTS R AIRBORNE NAVIGATION - 
TRQNIT DATA PROCESSING - AUTOMATIC CONTROLS - GROUND suPPORT - 
ole. ” 


is experienced... 
in Airborne Navigation 
Systems 


Boston V5, Massachusetts 


RADAR and SURVEMtANCE ’ 
AIR TRAFFIC CONTROL 





UNIVERSITY MICROFILM IN 
STEVENS RICE GS 
313 8 IST ST 

ANN ARBOR MICH 


at X-hand 


sd ; Varian’s new VA-849 amplifier 
. klystrons are rated to 


deliver higher CW power at 
X-band than any existing 
tube in the world... 20kW! 


Varian’s new VA-849 power 
klystron opens up a variety of 
new design approaches 

to space systems. Possible 
applications exist in 
communication concepts such 
as repeater satellites, moon- 
bounce signalling, or in 
reflections from clouds of 
tiny orbiting needles. Radio 
astronomers, too, will 
welcome the VA-849. 


Immediate applications include 
CW radar and illuminator 
service. Low incidental noise. 
Water cooling. Electromagnet 
focusing. Another significant 
advance In microwave 
components from Varian’s 
broad experience and research 
in super-power tubes. 


t's likely that Varian can FEATURES 


provide a solution for ¢7.125 to 8.5 kMc 

yout particular system : «20 kW CW 

design problem. There's « 50 db Gain. 

a good way to find out: * 30 Mc Minimum Bandwidth 
writ T ' ivis 

write Tube Division » Tunable 60 Mc. 


RIAWN associates 


PALO ALTO 22. CALIFORNIA 
Representatives throughout the woritd 


TRONS. WAVE TUBES. GAS SWITCHING TURE MAGNE TRON 
M EQUIPMENT NEAR ACCELERATOR MICROWAVE 
YSTEM MPONENTS. NMR AND EPR SPECTROMETERS MAGNET 
METER STA POWER AMPLIFIER 
RESEARCH AN Eve PMENT SERY 
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